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(We want you to be happy with your choice) 


Units shown: RS 768US 3-head stereo tape 
deck • SA 53 65-watt solid state AM FM stereo 
tuner-amplifier • SF 171 2-speed high-fidelity 
stereo record player • SB 35 3-way speaker 
system. 


Once upon a time, putting together a set 
of hi-fi equipment was a hit-and-miss 
affair. No matter how much you paid, you 
could still be landed with units that were 
not completely matched. National has 
changed all that. Now National offers you 
your choice from Australia’s largest 
matched stereo hi-fi range. All high-per¬ 
formance equipment—the most advanced 
you can buy. 


All units designed to be compatible with 
one another electronically—and 
aesthetically. All superbly crafted and 
finished. And, to make life really easy for 
you, National lets you hear any combina¬ 
tion of units you please before you make 
your choice. Call in at any of the National 
Audio Hi-Fi Centres and “get an earful 
(and an eyeful) for yourself. 




1 NATIONAL 


NATIONAL 


National Hi-Fi equipment is 
available wherever you see this sigr 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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ABC certified circulation in excess of 50,000 Volume 32, number 8 


SEEING WITH SOUND. British scientists are 
working on a system of acoustic holography 
designed to convert sound waves refracted by an 
object into an image of that object . Page 12. 


THE HOT CANARY. An intriguing little novelty 
which provides a realistic imitation of a bird’s 
happy chirping. Simple to construct, it should 
prove a most popular project. Page 44. 

ECONOMY LOUDSPEAKER SYSTEM. Designed 
for use with inexpensive, low-power amplifiers, this 
high-efficiency loudspeaker system gives good 
results for minimum outlay. See page 73. 

ROOM ACOUSTICS AND HI-FI. Well known 
audio writer John Borwick tells how to make the 
best use of the space available in your home for 
listening to your audio installation. Page 110. 
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AUSTRALIA'S STRONGEST GROUP 
IN SOLID STATE DEVICES BRINGS YOU... 


THE WORLD’S FIRST 
STANDARD 
MOS 1C RANGE! 




Philips offers high- 
performance logic from 
standard circuits 

Now, system designers are offered a 
simple, practical solution to many logic 
design problems—the Philips FD fam¬ 
ily of MOS integrated circuits. Stan¬ 
dard FD family circuits—“off the shelf 
— give you all the design flexibility 
previously only obtained using expen¬ 
sive custom-built units. Rationalised 
production ensures a maximum circuit 
yield — and maximum economy for 
the user. Two-phase clock function en¬ 
sures low power dissipation and fast 


Can you build a shift 
register up to 448 bits 
long using a 
maximum of three 
standard circuits? 

Yes! FD family shift registers can be 
combined to give a length exactly right 
for any application, from 1 to 448 bits, 
using a maximum of three standard 
units bought “off the shelf”. These 
shift registers are available with two- 
phase or single-phase clock function, 
depending on the user's application. 
Standard types have 256 bits, 4 x 32 
bits and variable lengths of 1 to 64 
bits per package. 


Can you specify your i 
j own bit-pattern In a 
I standard read-only 
| memory circuit? 

I Ye8l The FD family offers either 256 I 
I 9-bit words or 512 5-bit words read-1 
only memories that can be produced 
| to your own specification. Just write 
I the desired bit pattern on our special 
order forms — or send your own 
punched cards for our computer. We 
offer both memories with standard bit | 

I patterns for customer evaluation pur¬ 
poses. 


Read-write random 
access memory has 
one microsecond 
access time 

The FD family Includes a 128-bit read- 
wrlte random-access memory, arrang¬ 
ed In 64 two-bit words. The memory 
has a non-destructive read-out faci¬ 
lity, a single-strobe “pulse refresh” 
function, and you can use its “chip 
disable” feature to Inhibit data Inputs 
and output buffers for expanded mem¬ 
ory applications. 


Meet the FD family! 

FD Family circuits are complex mono¬ 
lithic devices, using dynamic MOS 
P-channel enhancement mode opera¬ 
tion. 

Quadruple 32-blt dynamic shift regis¬ 
ters FDN 106 (two-phase) and FDN 
118 (single-phase); variable-length 1 
to 64-bit dynamic shift registers FDN ! 
126 (two-phase) and FDN 138 (single¬ 
phase); 256-bit dynamic shift regis¬ 
ters FDN 146 (two-phase) and FDN 
156 (single-phase); read/write random 
access memory FDQ 106; 256-word 
read-only memory FDR 106Z ...; 512- 
word read-only memory FDR 116Z... 


operating time (f = 3.0 MHz). Sim¬ 
pler single-phase devices are available 
as well, for the less speedy applica¬ 
tions. All the circuits come in a metal/ 
ceramic hermetic DIL encapsulation. 
Get to know the FD family —- it's the 
world's first standard range of MOS 
devices. 


cJluuiVait' 


\ Outputs suit either 
IDTLorTTL 

FD family shift registers use a low-1 
I impedance output buffer that can drive 
I DTL, TTL or other circuits direct,giv-1 
I ing system designers a wide choice I 
1 of output arrangements. All FD family | 
input gates are fully protected. 


PHILIPS 


Electronics division of 
Philips Industries Limited 
Sydney • Melbourne • Brisbane * 
Adelaide • Perth • Canberra * Hobart • 
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EDITORIAL 
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by Neville Williams 


FM: fact or malarky? 
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Discussing the forthcoming inquiry into FM Broadcasting, Mr Myles 
Wright, Chairman of the Australian Broadcasting Control Board, is reported 
to have said: 

“A pretty small number of people accepted our invitation to give 
evidence.,... When you consider that most people today are listening to 
2V£-inch speakers, the most magnificent broadcasting system in the world isn’t 
likely to be improved through speakers of such a size. Anyway, why should 
people be interested in FM since they don’t know what it’s like?” 

There has been some criticism of this statement on the grounds that the 
Chairman might appear to have pre-judged matters on which he has yet to 
hear evidence. Be that as it may, the comment is in line with what many 
people have said on many occasions. 

The fact is that the public as a whole knows little or nothing about 
what FM can offer and, spontaneously, they have relegated radio as they 
know it to a role which, for the most part, demands nothing more than a 
2 l /4-inch loudspeaker and a few hundred milliwatts of power. It is a handy but 
secondary take-itor-leave-it facility. 

If the outcome of the inquiry is to rest at all heavily on public demand 
for something that the public knows nothing about, then we may as well save 
the words and the effort for something less abortive. Much the same remark 
can be made, in fact, about almost any facet of the inquiry, if it is 
approached on the basis of: Is there a pressing demand? Or, can we do 
without it? 

If the forthcoming inquiry is to be more than a reflection of what has 
gone before, it should surely be looking for positive reasons, rather the 
convenient excuses. The authorities have the opportunity to emancipate a 
section of the public from their despised 2 l /£-inch loudspeakers and all they 
stand for. They have the opportunity to offer a substantial alternative to 
television. They have the opportunity to offer people in poorly served areas 
relief from the all too familiar snap, crackle and pop of AM radio. 

Inevitably, there will be factors which will weigh against the 
introduction of FM into Australia and these must be duly considered. If they 
are overwhelming, they must be shown to be so. But if the problems are not 
imponderable, the Board should diligently seek ways of getting around them. 

Should it transpire that the prevailing tone of the Inquiry is “Who 
needs it?” there will be deep suspicion that neither the Government, the 
Board nor its Chairman were ever really serious about FM in the first place; 
that the Inquiry was simply a shadow play intended to divert a persistent and 
annoying minority. 


ON SALE 
THE 

FIRST MONDAY 
OF EACH MONTH 


On the cover 


Technically qualified personnel able to install and maintain computers and ancillary 
equipment are in keen demand, but because of the lack of training facilities have been in 
short supply. Now Control Data Australia Pty Ltd has established a training institute 
which is able to offer courses of instruction to those with the requisite aptitudes and 
educational standards. (See story, page 18.) 
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Make your own Hi-Fi Furniture with 


INSTROL quality CABINETS 


AVAILABLE IN EASY-TO-ASSEMBLE KITS OF PARTS 



INSTROL "MODERNE" SETTING 

A beautifully clean line 3-piece setting which creates a 
tremendously imposing room effect. The acoustically de¬ 
signed, matching speaker enclosures are suited to most good 
quality speaker systems. To render it safe from tiny fingers, 
a drop-down panel conceals the amplifier when not in use, 
This panel, and the three doors close on magnetic catches. 
Door knobs are recessed fingergrip type. 

Outside dimension: 53in L, 16in D. 

25in H. 

Inside dimension; Amplifier 17in x 
8in. 

Player 18in x 14iin. 

Tape 16in x 14iin. 

Record storage 13$in high. 

Speaker Enclosure: 25in H, 18iin 
W, 16in D. 


Cabinet kit (maple) $83 
Cabinet kit (teak) $93 
Enclosure kit (maple) $28 
Enclosure kit (teak) $29 



MODEL 600 CABINET 


An attractive cabinet featuring player compartment with 
hinged lid, amplifier shelf and record storage compartment 
(or tape recorder compartment). Outside dimensions (with 
castors): 34in high, 21iin wide, 17in deep. Player compartment 
(inside): 20in x 15±in x 5fin. Shelf width inside 20in. Inside 
height of complete lower section, before shelf is fitted, 20£in, 
plus 3in clearance below player shelf. Removable back sup¬ 
plied. Doors are fitted with recessed fingergrip knobs. 

Kit of Parts (maple)... .. $36.00 

Kit of Parts (teak) .$46.00 



RECORD STORAGE CABINETS 

There are 3 record storage cabinets in the Instrol range, two of which 
are illustrated here. Model No. 1 is a neat unit housing up to 100 records. 
Models 2 and 3 are larger units. These cabinets are beautifully designed with 
free running sliding doors on plastic runners. The backs are veneered. 

Specifications (without legs). Model No. 1: 235in long, I4iin wide, 14$in 
high. Model No. 2: 35iin long, 152in wide, 14iin high. Model No. 3: 15iin long, 
15iin wide, 14^ in high. The 4iin legs may be replaced with a base, at no extra 
cost. 


R.S. No. 1 Kft (maple 

R.S. No. 1 Kit (teak) 

R.S. No. 2 Kit (maple) 


$23.00 R.S. No. 2 Kit (teak) 

$29.00 R.S. No. 3 Kit (maple) 

$31.00 R.S. No. 3 Kit (teak) .. 


$41.00 
. . $37.00 
$47.00 


HI-FI EQUIPMENT 

Yes, we carry a large range of imported loudspeakers, 
players, amplifiers and tape recorders, as well as 
Australian equipment. Please state your requirements and 
we will gladly quote. All well known brands are stocked, 
including the follpwing: 

A.D.C., Aiwa, Akai, B.S.R., Decca, Dual, Elac, Garrard, 
Goldring, Goodmans, Instrol, J.B.L., J.H., Kenwood, Leak, 
Magnavox, Ortofon, Philips, Rola, S.M.E., Sansui, Shure, 
Silcron, Sony, Standard, Tandberg, Watts, Wharfedale. ' 





ASK FOR OUR FREE HI-FI BROCHURES 
CATALOGUE. 


AND 


Send in the coupon on the opposite page, ticking the square 
marked Instrol Hi-Fi. 
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Instrol Centre has the 

LARGEST RANGE 

of Speaker Enclosures 
Available in both 

KIT FORM & BUILT 


MINI 

Cabinet 14*” by 
8 1/8” x 8*”. 

Baffle is cut for 
Magnavox 6” plus 
3” plus port. 



Kit of Parts—maple. $9.00 

Kit of Parts—teak.. $10.00 

Built—walnut, maple.$13.50 

Built—teak .. $15.50 


POINT FOUR 

Cabinet 14*” x 8 1/8” x 8*”. Baffle 
is cut for Philips 61” plus Magnavox 
3” Playmaster design. 

Kit of Parts—maple. $9.00 

Kit of Parts—teak.$10.00 

Built—walnut, maple.$14,50 

Built—teak.$16.50 


BOOKSHELF 


Cabinet 19*” x lip x 6 1/8”. Baffle 
is cut for Magnavox 6” plus 5”. Play- 
master design. 


Kit of Parts—maple.$11,00 

Kit of Parts—teak.$12.00 

Built—walnut, maple.$20,50 

Built—teak.$21.50 


ONE POINT THREE 

Completely sealed enclosure, of Play- 
master design, 22” x 12” x 10J”. 
Baffle cut for 8” plus 3”, 


Kit of Parts—maple.$19,00 

Kit of Parts—teak.$21,00 

Built—walnut, maple.$30,50 

Built—teak.$32.50 


8" SLIMLINE 

Cabinet 25*” x 
14” x 5 7/8”. Dis¬ 
tributed Port de¬ 
sign. Baffle cut 
for one 8” 
speaker. 



Kit of Parts—maple.$13.00 

Kit of Parts—teak.$14.00 

Built—walnut, maple.$23.50 

Built—'teak.$24.50 


10/12 SLIMLINE 

Cabinet 27*” x 17i” x 7”. Distributed 
Port design. Cut for either 12”, 10” 
or 8” speaker. 


Kit of Parts—maple.$16.00 

Kit of Parts—teak.$17.00 

Built—walnut, maple.$27.00 

Built—teak.$29.00 


8" D.P. 

Distributed Port, cabinet 23*” x 11” 
x 10*”. Cut for one 8” speaker. 


Kit of Parts—maple.$18.00 

Kit of Parts—teak.$19.00 

Built—walnut, maple.$31.00 

Built—teak.$33.00 


10/12 D.P. 

Cabinet 30” x 18” x 12” (3 cu ft). 
Distributed Port design. Cut for either 
a 10” or a 12” speaker. 


Kit of Parts—maple.$30.00 

Kit of Parts—teak.$32.00 

Built—walnut, maple.$47.50 

Built—teak.$49.50 


All kits and enclosures are complete 
in every detail, and include all grille 
cloth and acoustic wadding (inner- 
bond). 

The baffle boards on the speaker 
enclosures outlined below are cut as 
outlined for each enclosure. However, 
baffle boards can be cut for your own 
requirements for an additional $1.00. 


IH” f’nt fnr either one R” nr nni* 


, vwi ivi cnuvi vuv o v* wuv *v 

speaker. 

Kit of Parts—maple.$23.00 

Kit of Parts—teak.$25.00 

Built—walnut, maple.$37.00 


Built—teak.$39.00 



MODERNE 

Vented enclosure 
25” x 18*” x 16” 
Baffle cut as re¬ 
quested. 


Kit of Parts—maple 
Kit of Parts—teak .. . f .. 
Built—walnut, maple .. 
Built—teak. 


$28.00 

$29.00 

$49.00 

$50.00 




OTHER ENCLOSURES 

Instrol have a complete range of enclo¬ 
sures, the above-mentioned being a 
selection of the more popular ones. 
If one of the above does not suit your 
requirements, send in for our free 
speaker enclosure leaflet. (Models to 
suit Wharfedale and Peerless avail¬ 
able.) 


INSTROL 

HI-FI CENTRE 


91 a YorkSt.(between King & MarketSt.) 


SYDNEY, 2000 


(opposite Rank Xerox Building) 
Phone 29-4258 



for descriptive leaflet post coupon 


Please include postage stamp. 
Name___ 


Address . 


_Postcode.. 

Instrol Cabinets 
Player Stands and Covers 
Hi-Fi Equipment 
Speaker Enclosures 
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14” x IOV 2 ” X 7” 
specifically designed for 
shelf component systems. 

$53.00 

including tax 

NOW 

BSR MINICHANGER 

II C Factory pre-assembled with stereo 
IV1 mLm cartridge, base and dust cover. 

• A versatile, dependable record changer designed for 
compact equipment installations. Especially suitable 
for book width component systems. 

• Low mass tubular aluminium tone arm. 

• Automatic or manual play at 16, 33, 45 and 78 RPM. 

• Intermixes 10” and 12” records of the same speed. 

• Automatic shut-off after last record. 

• Detachable spindle. 

• Complete with A/C cord and audio cable. 


$53.00 


including tax 



BSR (A’asia) Pty Ltd 
Ann Street Industrial Estate 
St Mary’s NSW 

Telephones 623 0375 and 623 0376 

Wholesale Distributors Goldring Engineering (A'Asla) Ply Ltd New South Welt* 443 Kent Street Sydney 2000 Telephone 29-5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34-5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 Western Australia 32 Northwood 
'Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 BSR.PIIO 
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Modal 500 with ceramic cartridge ... $84.50 
Model 500 with 850 magnetic cartridge ,.. $98.50 
Model 600 with ceramic cartridge ,.. $94.00 
Model 600 with 850 magnetic cartridge ... $109.00 


The only triple tested 
total turntables. BSR McDonald. 


Every BSR McDonald automatic turntable Is 
precision made and tested in Great Britain to the 
most exacting specification. Upon arrival in 
Australia, every model is unpacked, tested and 
assembled in the total turntable concept, then 
re-tested again under actual playing conditions. 
That’s why BSR service calls are the lowest In the 


industry - and perhaps that also explains why BSR 
sells more turntables than anyone else In the world 
The BSR McDonald 500 and 600 are complete 
modular units ready for use. Each unit has an 
ebony polystyrene base, smoke tinted dust cover, 
mains and audio leads - the only complete, 
packaged, factory tested units. 


Features such as 

• Dynamic anti-skate control applies 
continuously corrected compensa¬ 
tion at all groove diameters. 

• Cueing and pause control lever 
allows for exact positioning of 
stylus on record and permits you to 
interrupt listening and reposition 
to same groove. 

• Micrometer stylus pressure adjust¬ 
ment permits 1/3 gram settings 
from 0 to 6 grams. 

• Automatic lock on tone arm after 
last record Is played. 

• Dynamically balanced 4-pole 


induction motor has high torque, 
constant speed design - assuring 
minimum rumble and row. 

• Tubular aluminium tone arm Is 
perfectly counter-balanced both 
horizontally and vertically. 

• Resiliency mounted, coarse and 
fine vernier adjustable counter¬ 
weight. 

• Tone arm Is jam-proof even If It Is 
held during the cycling operation. 

• Clip-In cartridge holder, provides 
universal mounting and quick 
change. (Optional). 


At 

III 

VERNIER Ml 

coW«T ^ 

t 

CROMETEN 

US PRESSURE 
ADJUSTER 

4$ 

m 

CONTROL 


i 

AUTOH 
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BSR A’Asia Pty Ltd 
Southern Section Industrial Estate 
St Marys New South Wales 
Telephones 6230375 and 6230376 


Who/eaa/e Distributors Goldring Engineering (A'Asia) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29*5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34*5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2*3247 Western Auetralla 32 Northwood 
Street Leederville 6007 Telephone 84*988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 BSR : P111 
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9IL TAG Tantalum 
capacitors are the 

smallest, lowest-priced 

miniaturised Tantalum 

capacitors you can buy 


STC TAG Tantalum capacitors are small 
because they’re resin-dipped; low-priced, 
because they're manufactured automatically. 
They have been designed for mounting into 
printed circuit boards—specially in cramped 
conditions. 

And they’re readily available now. 


Try one free 


The Manager, 

Components Division, STC Pty. Limited, 
Moorebank Ave., Liverpool, N.S.W. 2170. 

Yes. 1 would like to receive a free STC TAG 
Tantalum capacitor. Please also send me 
technical details and colour coding chart for 
the entire STC TAG Tantalum capacitor 
range. 


| NAME. 

■ ADDRESS. 



.POSTCODE 


EA/11/70 



J539 
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STC have NEC diodes 
and SCR’s ready for 
immediate delivery 


SCRs 


MAXIMUM RATINGS 


30 Amp RMS 


STANDARD ITEM 

Symbol 

2SF 

32A 

2SF 

34A 

2SF 

36A 

2SF 

38A 

2SF 

210A 

2SF 

211A 

2SF 

727 

2SF 

728 

2SF 

729 

Unit 

HIGHSPEED ITEM 



2SF 762 
2SF 762A 

2SF 763 
2SF 763A 

2SF 764 
2SF 764A 

2SF 765 
2SF 765A 

2SF 766 
2SF 766A 

— 

— 

— 

— 

*Non Rep. P.R.V. 

Vllsurga 

150 

300 

400 

500 

600 

720 

1000 

1200 

1500 

V 

*Rep. P.R.V. 

Vrm 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

*Rep. P.F.V. 

Vfom 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

Avg. Rect. Current 

lo 

10 (T* » SOX FN12 H. Sink 

A 

19 (T c - 45X), 30 Ar.m.s. 

SCRS MAXIMUM RATINGS 17 Amp 1 

RMS 

STANDARD ITEM 

Symbol 

2SF 

22. 

2SF 

24 

2SF 

26 

2SF 

28 

2SF 

205 

2SF 

206 

2SF 

717 

2SF 

718 

2SF 

719 

Unit 

HIGHSPEED ITEM 


— 

2SF 752 
2SF 752A 

2SF 753 
2SF 753A 

2SF 754 
2SF 754A 

2SF 755 
2SF 755A 

2SF 756 
2SF 756A 

— 

— 


— 

*Non Rep. P.R.V. 

Vftmrga 

150 

300 

400 

500 

600 

720 

1000 

1200 

1500 

V 

*Non Rep. P.R.V. 

.Vrm . 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

*Rep. P.F.V. 

Vfom 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 


Avg, Rect. Current 


5.0 (T, - 50X FN12 Heat Sink 


11 (T c - 25°C) 17 Ar.m.s. 



U JTs 


PLANAR TYPE 


MAXIMUM RATINGS 


TRIACs 


MAXIMUM RATINGS 


ITEM 

Symbol 

2SH16A 

2SH17A 

2SH18 

2SH19 

Unit 

Power Dissipation 

P 

200 

300 

mW 

Emitter Rev. Voltage 

v B2E 

30 

30 

V 

Interbase Voltage 

V B b 

25 

30 

V 

Peak Emitter Current 

Um 

1 

1 

A 

Emitter Current 

u 

50 

50 

mA 

Junction Temp. 

Tj 

+ 150 

+ 150 

X 

Storage Temp. 

7"itg 

- 40 - + 150 

- 40 - + 150 

X 


ITEM 

Symbol 

AC06DR 

AC10DR 

UNIT 

Peak Block Voltage 

Vbum 

400 

400 

V 

Conduction RMS 
Current 

Irms 

6 

10 

A 

Surge Current 

1 »urg* 

50 

70 

A 

Peak Gate Power 

P SM 

5.0 

W 

Junct. Temp. 

T, 

+ 100 

X 


2SH18 

2SH19 


2SH16A 

2SH17A 



FOR FULL DETAIL & FREE REPLACEMENT 
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Name. 

Company.. 
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E A/11/70 


Postcode 


Components Division 

Standard Telephones & Cables Pty. Limited 
- ' * 1 • 1, N.S.N 


Moorebank Avenue, Liverpool, 


I.W. 2170 




K555 
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Space role for the wheel 

Lockheed Aircraft Corp is studying 
how at high speed spinning wheels could 
stabilise spacecraft without the whole 
craft spinning. Engineers are examining 
the use of one or more wheels, some 
spinning constantly, others moving only 
when the spacecraft drifts out of 
alignment. Communications satellites 
must be almost perfectly stable to point 
their antennas accurately at points on 
earth. Lockheed says that, in a 4,0001b 
satellite, wheel stabilisation should add 
only 45 to 601b. This artist’s concept 
shows a wheel (greatly enlarged) applied 
to a communications satellite. 


Satellite studio in Tasmania 

Tasmanian radio station 7LA opened a satellite 
studio (right) in Georgetown earlier this year. It is 
claimed to be the first occasion when a 
commercial station in the island has broadcast 
regularly each day from a permanent studio with 
resident personnel more than 30 miles from its 
main studio. The audio equipment at Georgetown 
is fully transistorised, of modular construction and 
designed for minimal maintenance. The prototype 
console has been operated for almost six years 
without any component change. 


Producing 3D sketches 

Two Boeing personnel, a draftsman and 
engineer, have developed a drawing aid which 
makes it possible to convert flat drawings into 
three-dimensional sketches. They devised a set 
of sliding angles which move along a slanted 
stationary track. When converting a flat 
drawing to an isometric view, the sliding 
angles provide a precise set of points and lines 
in perspective which can be finished quickly 
as a 3D drawing. The key is a sheet of tracing 
paper attached to one of the angles. The angle 
can be slid to a new position in exact 
isometric ratio to the flat drawing. Because of 
the movement of the paper, lines and points, 
originally vertical, are slanted in perfect 
isometric position. 
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TV antenna testing 

This turntable at a newly 
established Ampex television 
antenna test range in the USA 
rotates 360 deg. in a horizontal 
plane while the transmitting 
antenna aboard the turntable 
rotates 360 deg. on its own axis. By 
measuring how well the revolving 
antenna picks up a signal being 
transmitted from a nearby hill, test 
engineers can measure the antenna's 
radiation patterns. The test range, 
opened in January, is used to test 
transmitting antennas before 
installation at TV stations. 


\ 



Ferromagnetic detector 

A battery-operated magnetic measuring instrument 
has been designed to detect concealed weapons 
without revealing that a search is in progress. The 
device, a magnetic gradiometer, consists of a small unit 
which can be placed in an inside coat pocket, a sensor 
probe which straps to the forearm, and an earphone 
similar to that of a hearing aid. When the sensor is 
brought near a magnetic object, a whistle is heard in 
the earphone. The pitch increases in proportion to the 
size and proximity of the object. (Schonstedt 
Instrument Co, 1775 Wiehle Ave, Reston, Va 22070, 
USA.) 




Pocket VHF radio 

A pocket size VHF transceiver operating off a 
rechargeable nickel-cadmium battery has been 
developed in the UK by Rank Precision Industries 
Ltd for police, fire and similar services. Known as 
Mitre (Miniature Individual Transmitter-Receiver 
Equipment), the unit uses a combination 
microphone/loudspeaker unit which can be clipped to 
a harness to leave the hands free for other tasks. The 
harness, available in either lightweight Terylene or 
all-leather, incorporates a dipole antenna in the 
shoulder strap. The complete unit can be fitted 
undetected in a pocket when used for security 
operations. 
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SEEING WITH SOUND- the art 


British scientists are working on an acoustic holography system, which, if perfected, 
could have widespread applications in undersea exploration, engineering and medicine. 


The use of sound waves for 
making an image is not new. Pulsed 
sound, or sonar, has been used at sea 
for many years for detecting objects 
underwater. However, their 
reliability when it comes to 
identifying objects is generally 
recognised to be poor. Direct image 
forming systems have also been tried, 
where an acoustic lens or mirror 
forms an acoustic image which may 
be transformed into a visual image. 
The problem here is that depth of 
focus, angular field of view and 
depth of view are all limited, and the 
resolution is limited by geometrical 
aberration as well as by turbulence 
and turbidity. Acoustical holography 
may overcome all the above 
drawbacks and also has the advantage 
that three-dimensional images may 
be formed under certain conditions. 

Suggested applications for a 
system of this kind, when and if it is 
developed to the point where a 
pragtical operational system can be 
made for field use, are the location 
and identification of underwater 
objects, such as sunken ships and 
submarines; sea bed cartography; 
medical inspection and diagnosis of 
internal complaints, for which X-rays 
are used at present; detection of 
flaws in fabricated engineering 
structures, replacing the sometimes 
unreliable ultrasonic flaw detectors. 
However, before such applications 
can be realised, there are many 
problems associated with the 
technique which must be overcome 
in the laboratory before engineering 
development can proceed. 

The use of a lens to form an image 
of an object is one of the oldest 
principles in optics. However, in 
1948 Dennis Uabor introduced a 
process for producing images without 
the use of lenses, known as 
holography. The principles of 


holography have been explained in 
“Electronics Australia” on a number 
of occasions (see issues dated August, 

1966, September, 1966 and April, 
1967), but for the benefit of readers 
who have not read these articles, and 
do not have access to back copies, 
here is a brief summary of the main 
features of the system. 

Holography is a two-stage process 
producing an intermediate record, 
called a hologram, from which a 
three-dimensional image of the 
object recorded in the hologram can 
be reconstructed. The basic process 
used is illustrated in simplified form 
in figure 1. Coherent light from a 
laser is divided into two beams by a 
beam splitter. One beam - the 
reference beam - is used to 
illuminate a photographic plate; the 
second beam illuminates the object 
whose image is to be recorded. 

Some of the light reflected from 
the object falls upon the 
photographic plate and forms an 
interference pattern with the 
reference beam. The photographic 
record of this interference pattern is 
the hologram. If the hologram is 
subsequently replaced in the 
reference beam and viewed in the 
direction of the original object, a 
three-dimensional image of the 
object recorded is seen. The 
three-dimensional properties are such 
that by moving the position of one’s 
head, a different view of the object 
can be seen. 

Holography is not restricted to 
light waves, since any form of 
coherent radiation may be used to 
form holograms. If two acoustic 
wavefronts are interfered with and 
the resulting sound field pattern 
recorded, the recording is an 
acoustical hologram. If the acoustical 
pattern is converted into an optical 


pattern and then placed in a laser 
beam, a reconstruction results, and 
the acoustical image of the object is 
therefore converted into an optical 
image. 

The reconstructed optical image is 
extremely small, because the 
wavelength of the light used is much 
shorter than the wavelength of the 
sound used to make the acoustic 
hologram. 

If the image is to be viewed full 
size, the acoustical hologram must be 
reduced in the ratio o f u*ht 
wavelength to sound wavelength 
before the hologram is placed in the 
laser beam. In practice, this process 
would produce an optical hologram 
of about 0.1mm square and the 
reconstructed image would be 
extremely faint. A compromise is 
usually made, the hologram being 
reduced in size to about 5mm square, 
and the reconstruction viewed 
through a low power microscope or 
some other form of magnifying 
eyepiece. 

Although acoustical holography is 
analogous to optical holography it 
poses quite different problems to the 
research worker. Progress in optical 
holography was hampered for years 
because, until the laser came along, 
coherent light sources were not 
available. Recording the holograms 
was simply a matter of using a high 
resolution photographic plate. In 
acoustical holography, however, 
most sound sources are coherent. 
The . difficulty has been in recording 
the interference pattern as there is no 
acoustical equivalent of the 
photographic plate. 

There are three main methods of 
recording acoustical holograms. The 
first one uses the fact that acoustic 
vibrations can be used to ripple the 
surface of the water. If the acoustical 
hologram is formed as a ripple 
pattern, the pattern* may be 
photographed, reduced in size, and 
reconstructed. The second technique 
relies on the fact that a sound 
pattern falling on one side of a 
quartz plate is translated by the 
piezo-electric effect into a charge 
pattern on the other side of the 
plate. This charge pattern is scanned 
by an electron beam and displayed 
on a cathode ray tube. The third 
method is to use a single point 
detector and mechanically scan it 
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of acoustic holography: B,DrD.Hoir* 


over the hologram plane. The 
variations in the sound field are 
converted into modulation of a lamp 
bulb which moves with the detector 
and a photograph is made as the 
lamp and detector scan the sound 
field. 

Drawbacks of the first method are 
that comparatively high acoustic 
powers are required and the 
vibrations of the water surface from 
external sources can degrade the 
hologram. The second method is 
limited by the small size of the 
quartz plate and the high 
frequenceies necessary. The 
mechanically scanned detector 
method is very slow (up to one hour 
being required to complete a scan) 
but is the most versatile for the 
experimenter. The three methods are 
shown diagrammatically in figure 2. 

Water is the only suitable medium 
which can be used for the first two 
methods, and it is also used for the 
third method; however, the third 
method may also be used in air at 
low frequertcies. In each case, two 
sound sources are used, a reference 
beam and a signal beam, rather than 
a single beam and a beam splitter as 
in the optical case. The reason is that 
sound beams are difficult to split, so 
that it is more convenient to use 
beams from two separate 
transducers, driven by the same 
signal source, so that they have a 
constant phase relationship. 

However, the simplest form of 
acoustical hologram, the “in-line” or 
Gabor type, requires only one sound 
source. The method is illustrated in 
figure 3. An object — in this case a 
cut-out of the letter “F” — is placed 
in the sound beam. When sound 
passes through and around the stencil 
and falls on the water surface, some 
of the sound is diffracted by the 
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* British Aircraft Corporation Ltd., 

Guided Weapons Division. 
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Figure 2. The three basic techniques for acoustical hologram recording. 


Electronics 


Sound 

Source 



X—Y Scanner 


Detector 


Figure 3. The Gabor 
system of acoustical 
hologram recording. 


BELOW: Figure 4, A 
Gabor acoustical hologran 
(above) and its 
reconstruction. 
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Figure 


6. An electrical reference system for making acoustical holograms. 
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"At 1\ ips, the response was within +0*5 db, —2.0 db 
from 20 to 20,000 Hz. This has never been 
equalled by any other recorder we have tested." 

... Stereo Review 


"This is the flattest machine we have ever tested." 

... Audio 


This is the REVOX A77 priced from $650.00 


"So good is the servo control that it has proved 
extremely difficult in practice to measure 
any waver of wow or flutter; for quite long 
intervals the meter drops below the point at 
which reliable readings are possible ... Studer 
and his team have truly produced a tape 
recorder landmark." 

... Audio Record Review 

"This recorder is a masterpiece of electronic 
and mechanical engineering." 

... Hi-Fi Sound 



Engineering Products Division 

422 LANE COVE ROAD NORTH RYDE NSW 886666 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

MELBOURNE BRISBANE ADELAIDE PERTH 
67 9161 41 1631 72 2366 28 6400 


HOBART 
34 3836 


LAUNCESTON TOWNSVILLE PORT MORESBY 
2 1804 79 6155 3177 
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ABOVE LEFT: Figure 8. An electronic reference hologram and its 
reconstruction. 

ABOVE RIGHT: Figure 7. Ultrasonic Newton's rings. 

BELOW: Figure 9. Another example of an electronic reference 
hologram and reconstruction. 


edges of the stencil, and when this 
falls on the water surface it forms an 
interference pattern with the 
undiffracted sound. The interference 
pattern or hologram is recorded by a 
detector which scans the surface and 
converts the sound intensity into a 
brightness modulation of a lamp. 
These modulations are recorded on a 
photographic plate. 

An example of a Gabor type 
acoustical hologram is shown in 
figure 4 together with its 
reconstruction. The fringe pattern 
around the edges of the “F” can be 
seen clearly in the hologram, whilst 
the edges of the reconstruction are 
quite sharp. 

An acoustical hologram made 
with two sources is, known as the 
acoustical reference type. The 
apparatus is very similar to that of 
the Gabor type, except that an 
additional source is used to provide a 
separate reference beam. The 
appearance of the hologram is quite 
different, the nature of the object 
not* being evident, An acoustical 
hologram made with a separate 
reference beam, and its 
reconstruction are shown in figure 5, 
The reconstructed letter "J” is just 
to the left of the large bright patch. 
The quality is not very high. 
Considerable distortion is evident, 
because the acoustic reference 
wavefront is aberrated, and therefore 
cannot be duplicated by the light 
wavefront for the reconstruction 
process. , 

Because linear detectors are 
available there is one unique feature 
of acoustical holography. All light 
detectors are of the square-law type: 
indeed, it is the main contribution of 
holography that it makes possible the 
recording of phase information of an 
optical field. Linear acoustic 
detectors, on the other hand, allow 
independent manipulation of the 
amplitude and phase informations of 
the acoustic field, and so the 
feasibility exists of recording each 
piece of information separately or 
the use of an electronic reference 
beam. 

The best acoustical holograms 
produced so far have all been made 
with an electronic reference beam, 
the system being illustrated in figure 
6. The apparatus is set up as for a 
Gabor hologram, the sound detected 


as before and amplified, but in this 
case it is added to a signal direct 
from the master oscillator. Because 
the sound is in phase with the 
electrical signal producing it, the 
signal direct from the oscillator acts 
as a plane wavefront and a hologram 
is produced. 

The use of a plane reference wave 
enables some of the classic 
interference experiments to be 
carried out. A typical example is the 
Newton's Rings pattern of figure 7. 
Here interference of the spherical 
wavefront from the acoustic source 
and the electrical reference signal was 
recorded by the scanning frame as 
the characteristic pattern. Placing an 
object between the sound source and 
the water surface produces 
modulation of the Newton's Rings, 
this being shown in figures 8-9. It is 
interesting that a Newton's ring 
pattern is either a hologram of a 
point source, if a parallel wavefront 
reconstructing beam is used; or a 
hologram of a parallel wavefront, if a 
spherical wavefront reconstructing 
beam is used. 

If the holograms of figures 8-9 are 


placed in a plane wavefront laser 
beam, the reconstructions shown 
appear. In addition, by re-focusing 
the eyepiece, a bright spot of light 
may be found, which is, in fact, a 
reconstruction of the sound source. 
This illustrates the three-dimensional 
nature of the reconstruction and 
explains why acoustical holographic 
methods may give clear images in 
turbid and turbulent media. Mud 
particles and turbulent areas will be 
reconstructed in different planes 
from the reconstruction of the object 
and therefore will not be so 
troublesome as in the direct image 
method. 

The objects used to make the 
holograms of figures 8-9 were a letter 
“F" cut out of hardboard, with a 
stroke width of 18mm which 
corresponds to only 13 wavelengths; 
and a letter “J" stencil in aluminium 
with a stroke width corresponding to 
only nine wavelengths. The 
reconstructions have some interesting 
features which illustrate some of the 
difficulties remaining in acoustical 
holography. There is much more 
optical noise in the dark background 
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subminiature toggle 
and pushbutton switches 

now available from Plessey 


Manufactured in U.fj.A. by C. & K. Components Inc. 


Designed to meet the highest stan¬ 
dards of quality and reliability these 
C. & K. subminiature toggle switches 
combine maximum performance with 
minimum weight and size. switches 
feature rugged constructlpn, simple 
mounting, excellent appearance and 
long, trouble-free operation. These 
switches adapt to virtually any manual 
switching requirement In a very wide 
range of aerospace/ground/undersea 
application where space is at a 
premium. 


GENERAL SPECIFICATIONS 
Contact Rating 2 amps @ 240VAC, 5 
amps @ 28VDC resistive load 
Insulation Resistance 1000 megohms 

minimum 

Dielectrical Strength 1000 volts r.m.s. 
at sea level 

Electric Life 100,000 make and break 
cycles minimum on all models ending 
in 01 only; all other models 40,000 
cycles 240 VAC — 39 VDC resistive 
load. 

Initial Contact Resistance 10 milliohms 


maximum at 2-4 VDC, 1 amp. 
Contacts Working contacts are Coin 
Silver. 

Operating Lever Bright chrome plated 
brass bat handle toggle is standard; 
plastic colour caps supplied on re¬ 
quest. 

Case Material General purpose 
phenolic. 

For further information please contact 
Professional Components Department, 
Vlllawood, N.S.W., or Ducon Interstate 
Offices. 



Circuitry with toggle lever positioned as 
shown () Parenthesis indicate momentary or 
non-locking position, 
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ON 
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surrounding the “J” than in the dark 
area of the "F*\ This is because the 
aluminium reflects the sound much 
better than the hardboard and 
multiple reflections are causing 
interference in the hologram. A 
second feature is that irregularities in 
the cut-outs are recognisable in the 
reconstruction; for example, the top 
edge of the “F” is not straight. The 
depth of the irregularity is about 
1mm, therefore the resolution of the 
reconstruction is about one 
wavelength. This, then, is a 
fundamental limitation of an 
acoustical holographic viewing 
system - the resolution is limited to 
an acoustic wavelength, which may 
be several millimetres. 

Although the principle of 
acoustical holography has been 
demonstrated experimentally, there 
remain many problems to be 
overcome before the technique can 
be applied to engineering problems. 
One of the most basic is that most 
objects have surfaces which appear 
smooth to acoustic waves and are 
therefore perfect reflectors, if the 
surface irregularities are smaller than 
an acoustic wavelength a spherical 
object appears as a point “highlight” 
while a cylindrical object appears as a 
line “highlight”. Acoustical images 
may appear to be quite different 
from optical images and require 
interpretation. A further problem 
which is hindering the progress of 
research is that efficient acoustical to 
optical image converters are not 
available. 

If these problems and others, 
including the achievement of a 
real-time or near real-time 
reconstruction, can be overcome, 
acoustical holography may find 
applications in medicine, geology, 
oceanography, and engineering. 

Acknowledgment. The author 
acknowledges useful discussions with 
B. M. Watrasiewicz, and the 
assistance of J. R. Coldrick in 
obtaining the holograms and 
reconstructions of figures 4, 5, 7, 8. 
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Automatic Meteorological System 

The British Army is to have a number 
of automated meteorological systems 
which will provide artillery regiments with 
prevailing atmospheric data in the shortest 
possible time. These systems will be 
supplied by GEC-Ellidtt Space and 
Weapon Systems, with Plessey as major 
subcontractor. 

The system, called AMETS (Artillery 
Meteorology System) is expected to 
increase the accuracy of artillery fire, and 
will also provide meteorological 
information for sound ranging, 
surveillance drone flights, and other 
military activities. It is designed as a 
completely self-contained mobile, upper 
air station, to provide instant 
meteorological messages by automatic 
processing of the data from a tracking 
radar and radiosonde complex. A single 
AMETS will provide all the meteorological 
data needed in the area of one Army 
Division. 

The need for a system such as AMETS 
has arisen from the development of the 
army’s Field Artillery Computer 
Equipment (FACE), which rapidly and 
accurately calculates firing data. (See 
“Electronics Australia,” November, 1967.) 

For this to operate at maximum 
effectiveness, meteorological data must be 
as fresh and accurate as possible. 

Previous systems providing army 
meteorological data nave used a 
combination of instrumental and manual 
methods. The problems of operator 
training and the possibility of errors under 
battle conditions have underlined the need 
for a fully automatic system. Typically, 
manual calculations can take up to one 
hour to complete after si radiosonde has 
reached a desired altitude. AMETS can 
provide the same information in less than 
two minutes. 

Current methods of obtaining the data 
use a balloon carrying a radar reflector and 
a radiosonde. Height, direction, and rate 
of horizontal movement are obtained 
continuously from a tracking radar, while 
atmospheric pressure, temperature and 
humidity are transmitted back to the 
ground from the radiosonde. 

AMETS uses a similar radiosonde, but 
with a temperature sensor only. A 
computer calculates the required 
meteorological data front the radiosonde 
and radar outputs, from a measurement of 
surface pressure, and from average 


AMt TS control console 

humidity figures. The loss of accuracy 
resulting from this considerable 
simplification of the radiosonde is 
insignificant for artillery purposes, and the 
meteorological message can be printed out 
soon after the radiosonde reaches a given 
altitude. 

Computer methods allow the control 
of the whole system to be greatly 
simplified, and soundings to be taken as 
frequently as necessary. This is 
particularly valuable in rapidly changing 
weather conditions. The technique of 
“program directed entry” is used, so that 
tne operator is reminded at each step what 
data the system needs. If any item is 
omitted, a visual warning is given before 
balloon launch. There is also a 
comprehensive set of self-checking 
routines to determine that all parts of the 
system are operational. 

AMETS is compact, and will be 
mounted in a single instrumentation 
vehicle with a small trailer carrying the 
radar, as illustrated in the artisrs sketch 
below. In addition, there will normally 
be a command post vehicle, and 
reconnaissance and stores vehicle to carry 
hydrogen and other troop stores. The 
instrumentation vehicle wifi carry all the 
data processing equipment, the radar and 
radiosonde monitoring and display units, 
and a full range of diagnostic test 
equipment. 

\ ^ Vi' 
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Students training at the Control Data Institute, North Sydney. 


Computer 
Engineers 
in Demand 


Although the annual 
demand in Australia for 
technically trained 
personnel to instal and 
maintain computers is only 
around the 200 mark, there 
is a shortage of suitably 
qualified people. 


One of the important reasons for this 
under-supply probably lies in the fact that 
publicity about shortages of trained 
people in the electronic data processing 
industry almost always focuses attention 
on programmers and and systems analysts, 
who are needed in much greater numbers. 
Among the general public the roles of the 
programmer and systems analyst should 
by now be pretty widely understood, but it 
seems that the work of the computer 
engineer* is hardly known at all to people 
outside the industry. 

His work, in brief, is to instal central 
processors and peripheral units and to 
maintain the equipment in sound working 
order by detecting and correcting any 
faults which occur. 

The main demand for computer 
engineers comes from the suppliers of 
computing equipment, but with the 
growth of local production of special 
purpose computing and control machinery 
there are increasing opportunities with 
other companies. 

Fully-trained engineers can command 
salaries equivalent at least to those paid to 
the keenly sought programmers and, in 
general, higher. Opportunities for 
advancement are also attractive. In the 
manufacturing companies, many engineers 



Part of the 
technical training 
at the Control 
Data Institute at 
North Sydney 
involves practical 
construction 
work . Here , 
students are 
building logic 
circuits on 
printed wiring 
boards. 


18 BLtCTRON/CS Australia , November, 1970 


have risen to senior management positions, 
probably to a greater extent in proportion 
to their numbers than have programmers. 

According to the Australian Computer 
Society’s booklet, “Computer Courses in 
Australia, 1970”, no vocational training 
for the field is provided by 
Commonwealth or State institutions, nor 
was any available in the sector of private 
education until the establishment early 
this* year in North Sydney of the 
Educational Institute division of Control 
Data Australia Pty. Ltd. 

The Institute, which is equipped with a 
Control Data 3200 computer, ran its first 
course in computer technology this year 
and has another two courses scheduled for 
1971. So far as is known, it is the only 
organisation in Australia providing full 
vocational training in computer 
engineering. 

The course aims to produce technically 
trained people competent for jobs in such 
areas as systems manufacturing, 
installation testing, operation, 
maintenance, and repair. Applicants for 
the course need to have had a high school 
education to senior levels. Although a 
knowledge of electronics and 
electro-mechanics is desirable it is not 
essential as these are covered in the course. 

As an area of electronic data processing 
(EDP) education in Australia, computer 
engineering, perhaps again because of the 
small numbers of trained people required, 
has been neglected. The education burden 
has been shouldered by the computer 
manufacturers, who choose from people 
with training and experience in 
electro-mechanical and electronic 
equipment, and then give the trainees a 
basic course in computer technology. 

niiitiiiitliiiimiiiiMiiiiiuiMiiiiiniiiiiiiiimiiiiiimiiiiiiiiimiiiiiiiiiiiuuiimmii 


* EDITORIAL NOTE: The term 
“computer engineer” is used in this article 
to apply to technically trained personnel 
who have graduated from the Control 
Data Institute at the conclusion of an 
appropriate course. Such personnel do not 
necessarily have formal engineering 
qualification. However, when engaged by 
computer companies, they are usually 
classified as “customer engineers.” 

















STEP UP IN-PUT QUALITY 
WITH FAMOUS MICRO EQUIPMENT 
from ENCEL 


MICRO MR-111 
TURNTABLE 

Engineered throughout to the 
fine tolerances demanded for 
high-quality reproduction. 
Vibration free belt drive from 
4-pole synchronous motor assures 
constant speed, at 33% or 45 
r.p.m. Incorporates high-precision 
tone arm with gentle hydraulic lift 
and lowering control. In built 
automatic low inertia shut off 
switch protects cartridge and 
prevents motor over-heating. A 
'must’ for hi-fi perfection at the 
low Encel price of $72.60 
(inc. sales tax), complete with 
arm. Turntable, arm and Micro 
3100/5 cartridge — $92.00 
(inc. sales tax), or with Micro 
3100/e cartridge — $97.00 
(inc. sales tax). For wooden base 
fitted with dust proof, hinged, 
acrylic lid, add $28.60 
(inc. sales tax) extra in all cases. 


MICRO 3100/e 
CARTRIDGE 

This is the top quality magnetic 
cartridge used in broadcasting 
stations throughout Australia in 
systems that meet the Australian 
Broadcasting Control Board 
standards. Fitted with replaceable 
elliptical diamond stylus. Tracks 
effectively at 1.5 gm. 

The outstanding performer 
among cartridges at this 
price, $26.60 (inc. sales tax). 
Write for copies of reviews. 


MICRO MDP-3 
DUST BUG 

Dusts recordings completely and 
automatically ahead of the 
cartridge. Lengthens life of 
records and styli. Encel price 
$4.60 (inc. sales tax). 


MICRO 2100/B 
CARTRIDGE 

At only $16.60 (inc. sales tax) 
this renowned cartridge offers 
high quality output, coupled with 
ruggedness and durability. 
Replaceable diamond stylus. 
Encel can also supply the Micro 
2100/7 cartridge. Write for full 
details. 


MICRO MSB-1 
SHOCK ABSORBERS 

For supporting baseplate to 
eliminate low frequency 
(50-200 Hz) vibrations 
feedback reaching tone arm and 
cartridge. Suita all types of 
turntable, adjustable height to 
permit accurate levelling. Encel 
price $9.60 (inc. sales tax) 
per set of 4. 


MICRO MA-77 Mk 11 
TONE ARM 

This static balance arm offers 
every high precision refinement 
you could wish for. Precisely 
balanced by revolving 
counterweight. Bias adjustment 
eliminates skating and inside force 
distortion. Hydraulic lift. 
Headshell accepts all standard 
cartridges. Encel price only 
*44.60 (inc. sales tax). 


MICRO 3100/6 
CARTRIDGE 

Stablemate of the 3100/e, but 
fitted with conical diamond stylus 
and slightly lower priced at 
Encel — $21.60 (inc. sales tax). 


■ Encel will be 
glad to mail you full technical 
details and reviews. 


HIAO OFFICE: 431 BRIDGE ROAD, 

RICHMOND, VIC. 3121 
TEL. 42 3782 

SYDNEY STORK: GROUND FLOOR, 

2 SM BUILDING, 257 CLARENCE STREET, 
SYDNEY, N.S.W. 2000 
TEL. 29 4B83, 29 4864 

■ AUSTRALIA'S GREATEST HI-FI CKNTRKS 

■ TRADB-INS ACCEPTED | TERMS 
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Due to vastly increased sales it has been possible, 
even in the days of spiralling prices, to REDUCE 
the price of the PIONEER SA500- now only $134. 
Enjoy true stereophonic realism with this power 
performer - the leader in the field of stereo 
amplifiers. 


PIONEER SA500 


NEER'CiD 


Circuitry: 

Quasi-complementary single ended push-pull 
circuitry 

Continuous Power Output: (R.M.S.) (both channels 
driven) 

12W-M2W at 4n (distortion below 0.5% at 1 kHz) 
Frequency Response: 

20 Hz to 50 kHz ±1 dB (AUX) 

Power Bandwidth: 

20 Hz to 40 kHz (distortion below 0.5% constant/ 
IHF) 

S/N Ratio: 

PHONO 75 dB (volume; maximum, tone; 

AUX 90 dB flat, at the rated output) 

Inputs and Gain, Input Impedance (at 1 kHz): 
PHONO 2.5mV 47 kn 

TUNER 200mV 100 kn 


TAPE MON ITOR 200 mV 100 kn 
AUX 200 mV 100 kn 

Damping Factor: 

Better than 40 at 8 ohms (at 1 kHz) 

Simultaneous tape recording jack 

Tape recording/playback connector (DIN 

standards 

Equalization Curve: 

PHONO NFB type RIAA 
Tone Controls: 

BASS —13.5 dB to + 13 dB (at 50 Hz) 

TREBLE -11 dB to+ 8 dB (at 10 kHz) 

Loudness Contour:* 

Switchable to ON-OFF; 12 dB at 50 Hz; 

5.5 dB at 10 kHz (at the volume level of-40dB) 
Residual Noise: 

Less than 0.7 mV at 8n (volume: minimum, tone: 
flat). 


ASTRO IMICS 

Australasia pty. ltd 


A MEMBER OF ELECTRONIC INDUSTRIES LIMITED GROUP OF 
COMPANIES 


MELBOURNE: 161-173 Sturt St., South Melb. 
N.S.W. 121 Crown St., East Sydney. 

S.A.: 81-97 f-linders St., Adelaide. 

W.A.: 28 Belmont Ave., Belmont. 

TAS: 199 Collins St., Hobart. 

QLD: 596 Tarragindi Rd., Salisbury North. 


Tel: 69 0300 
Tel: 31 6721 
Tel: 23 4022 
Tel: 65 4199 
Tel: 2 2711 

Tel: 47 4211 


Sole Australian Distributor For: 

THE WORLD'S FINEST RANGE OF HI FI STEREO EQUIPMENT. 


PIONEER 



See and hear the SA500 at all good 
Hi-Fi Dealers and Music Houses or 
ASK THE MAN WHO OWNS ONE. 


Please send me: 

PIONEER STEREO SOUND SYSTEMS BROCHURE. 
NAME. 

ADDRESS . 

. POST CODE .... 

OCCUPATION .*. 
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Applicants are interviewed thoroughly 
on their background and interests before 
joining the Institute and have to pass 
Control Data’s computer technician 
aptitude test. 

The course consists of electronics and 
electro-magnetism, the use of test 
equipment, valves and semiconductors, 
digital circuits, logic analysis, including the 
necessary mathematics such as Boolean 
algebra, central processor software and 
assembly languages, memories and control 
circuits, Fortran, progiam control, 
arithmetic circuits, input-output control, 
and a detailed study of all types of 
peripherals. A significant percentage of the 
course is spent on practical training, using 
the Institute’s medium-scale computer. 

Also included is a phase of professional 
preparation in such subjects as letter 
writing, technical writing, job descriptions, 
interviewing, and customer relations. 
There are 700 hours of training of which 
190 hours are devoted to an introduction 
to data processing and basic electronics, 
270 to programming and central processor 
logic, and 240 hours to peripheral 
equipment. 

From basic electronics to “hands-on” 
laboratory work, the course is structured 
to prepare the student for work on any 
type of computing system manufactured 
today. 

Each course, which has 25 places, is 
full-time and lasts 28 weeks. The training 
includes practice on the 3200 central 
processor and peripheral units. The 
students are also taught the major points 
about other machines. For instance, only a 
few different types of core store are 
employed by manufacturers and, after 
studying several of them, students should 
be able to deal with any others they may 
encounter in their careers. 

The Control Data Corporation, parent 
company of Control Data Australia Pty 
Ltd, is the only manufacturer of 
computers offering computer education to 
the general public. Its' first institute was 
established in Minneapolis, where the 
company has its head office, and there are 
now 22 such institutes. Of these, 18 are in 
the United States and one each in 
Toronto, London, Frankfurt and Sydney. 
Another will open in Paris in 1971. 

The director of the Sydney Institute, 
Mr Frank Ellesmere, who was formerly 
attached to the Frankfurt Institute, says 
the computer technology course, once it is 
understood, usually becomes more 
popular than other courses available at the 
Institute, which include day and evening 
classes in programming. 

He says graduates of the Institute have 
been welcomed by other computer 
manufacturers, who are saved most of the 
cost and time involved in training their 
own technical personnel. 

The cost of the computer technology 
course is $1500. This may be paid under a 
financing scheme in 36 monthly 
instalments which do not begin until after 
the course is completed. Loans are 
advanced at an interest rate of 8 per cent 
reducible. The scheme includes group 
insurance for the period of the course and 
the repayment period. 

Mr Ellesmere said that in West 
Germany the government’s Labour Office 
pays a student’s tuition fee for a course at 
the Frankfurt Institute and also his living 
expenses and those of his family. Many 
Bundeswehr servicemen were sent to the 
Frankfurt Institute as part of their 
retraining for civilian life, and a regular 
serviceman could receive his tuition fees 
and a living allowance if he took the 
course during his last year of service. B 


EDP System 
Assists in 
Treatment 
of Mental 
Patients 


A reward system based 
on tokens awarded for 
good behaviour, in 
operation in Cali¬ 
fornia’s state mental 
hospital for the treat¬ 
ment of schizophrenics, 
has been expanded and 
made more effective by 
the use of a computer. 


The system, still In the research phase, 
is the brainchild of Halmuth H. Schaefer, a 
doctor of psychology whose specialty is 
behavioral psychology. Persons suffering 
from schizophrenia are rewarded for 
“good” behavior, which might be nothing 
more than talking, if the patient has not 
uttered a word in some .time, or keeping 
quiet if the patient jabbers constantly. The 
reward is a number of brass tokens, the 
amount depending on the person and type 
of behavior. 

The tokens are a substitute for money 
and can be used to purchase a number of 
things, extra dessert in the dining room or 
cosmetics from the hospital commissary, 
for instance. As a patient’s behavior 
becomes more and more socially 
acceptable, the reward is decreased until it 
is stopped entirely. Then, the patient is 
ready to return to society. 

Schaefer is careful not to claim success 
for his project, but says only that 600 
have gone through the program since it 
was inaugurated six years ago, and the 
return rate has been less than with patients 
who underwent other treatment. In several 
instances, his former patients were con¬ 
sidered incurable; some had been at the 
hospital for as long as six years before 
beginning treatment. 

Work in this area led Schaefer to a 
similar approach with alcoholics. Here, his 
system uses punishment for “bad” 
behavior - drinking - rather than 
rewarding “good” behavior, The test 
subject is given a drink and a mild electric 
shock when he takes the drink. Associ¬ 
ating the shock with drinking makes 
drinking an unpleasant experience, one 
that the subject tends to avoid. Also, test 
subjects are shown video tapes of their 
actions while intoxicated in hopes that the 
resulting embarrassment might make 
drinking unappealing. 

The token system relies on 10 to 12 
nurses watching approximately 100 
patients and carefully noting their 
behavior. Before rewarding a patient, files 
must be checked to determine the size of 


the reward. Patients are viewed over 20 
closed circuit television cameras that scan 
every location in the ward halls, day 
rooms, and bedrooms. But, like many 
other areas in medicine, the work is 
getting to be too much for the available 
staff. Schaefer believes the program might 
work better if patient behavior could be 
checked against more criteria. 

“It is impossible for a nurse to know 
all, the facts about every case,” Schaefer 
said, “five or six is the limit. But, the 
computer can. And, it can react faster 
than a human. This is of utmost 
importance because timing is a key to 
success. The tokens are a form of 
reinforcement, and socially acceptable 
behavior in a schizophrenic must be 
reinforced the instant it occurs. The 
absence of reinforcement might have 
brought on the illness in the first place.” 

Schaefer believes the computer, a 
Digital Equipment Co PDP-8/L, will free 
his nursing staff from the time-consuming 
reward calculation work, so they can make 
other contributions to the program. Their 
ability to do this and the encouragement 
to do it from Schaefer is what makes the 
program unique. It also could mean 

n ;ram expansion. 

n the treatment of alcoholics, the 
PDP-8/L will store facts in amounts 
beyond the capacity of the human brain. 
“It seems particularly necessary to have an 
extensive knowledge of a patient in this 
area,” the research chief stated. “We 
should know much about a patient’s 
personal life and such other facts as the 
number of drinks taken, the rate at which 
they were taken, and the reactions of the 
drinker.” 

Even a computer will be taxed in these 
two tasks, so Schaefer had added large 
additional amounts of memory and is 
allowing at least six months for the 
development of the programs necessary to 
put the computer into operation. He is 
confident the computer will be a worthy 
addition to this project, serving to hasten 
the day when the schizophrenic can return 
to society and hopefully, the day when 
more is known about alcoholism. p 
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Afonic-low noise r 
in the NEW transp 



Type Reel Approximate 
No. Diameter Tape Length 



88 STANDARD PLAY 


Ins 

cm 

feet 

m 

The best general purpose tape, 

88/12 


18 

1200 


giving maximum durability at 

7 

366 

all professional speeds. 

88/6 

5 

13 

600 

183 

Prestretched polyester 

88/4 

4 

10 

300 

91 

base film of super strength. 
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99 LONG PLAY 



ins 

cm 

feet 

m 



50% longer recording time 


99/18 

7 

18 

1800 

549 



specially designed for 


99/12 

55/4 15 

1200 

366 



multi-track recorders. 


99/9 

5 

13 

900 

274 



Prestretched polyester 


99/4 

4 

10 

450 

137 



base film of super strength. 


99/3 

3 

8 

210 

64 
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100 DOUBLE PLAY 

Twice the recording time for 
a given size of spool 
the perfect film for low speed 
multi-track recorders 
superflex polyester base film. 


ins cm feet m 

100/24 7 18 2400 732 

100/18 51 5 1800 549 

100/12 5 13 1200 366 

100/6 4 10 600 183 

100/3 3 8 300 91 
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300 TRIPLE PLAY 


ins 

cm 

feet 

m 



Maximum playing time on spools 

300/18 


13 

1800 




up to 5" dia. extended dynamic 

5 

549 


range specially suitable for 

300/9 

4 

10 

900 

274 



battery operated recorders 
extra tensile polyester base. 

300/3 

3 

8 

450 

137 
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The new and attractive Emitape transparent 
hinged library case ensures dust free storage. 
The pre-folded index card included, has 
been specially designed to provide maximum 
space for titling with easy visible reference 
without opening the case. 




in 
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The Advertising Department EMI Australia Ltd., 

P.O. Box 352, Haymarket, Sydney 2000. 

Please send details of the EMITaoe Afonic Low Noise Recording Tape 
NAME 
ADDRESS 

STATE POSTCODE 
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THEORY ON CANCER CELLS 

Spin-off from the USA’s space program has benefited mankind in the medical fields 
equally as much as in other directions. An example of this is the theory devised and 
demonstrated by a NASA scientist which seems to explain the mechanism of 
uncontrolled malignant cell growth which causes cancer. 


The scientist is Clarence D. Cone, Jr, head of the 
Molecular Biophysics Laboratory at NASA’s Langley 
Research Center, Hampton, Va. He specialises in the 
investigation of space radiation effects on the blockage 
of cell division. Cone’s scientific contributions to the 
solution of the cancer problem arc spin-offs from his 
basic investigations in the field of space radiation. 

Cone described his new theory on cell division to 
the 12th Annual Science Writers Seminar of the 
American Cancer Society today in San Antonio, Texas. 
This is the second year in a row that Cone has been 
invited by the society to tell the science writers about 
one of his research accomplishments. 

Cone's paper, “Control of Cell Division by the 
Electrical Voltage of the Surface Membrane,” explained 
his theory and told how it had been experimentally 
verified in Langley laboratory tests. The Cone theory 
proposes that the division of body cells (a normal 
process that goes on continuously), is controlled 
precisely by the pattern of ion concentrations on the 
surface tissues of cells. The pattern is formed by the 
electrical voltage that normally exists across cellular 
surfaces and varies from one part of the body to 
another. 

This theory has provided, possibly for the first 
time, an explanation of the functional connection 
between the two major pathological features of cancer - 
uncontrolled growth of cells and the spread of the 
disease in the body. Cone said the theory implies that 
the basic functional aberrancy (deviation from 
normalcy) producing both of these conditions lies in an 
alteration of the molecular structure of the cell surface. 
He explained the electrical aspect by detailing recent 
Langley studies concerned with space radiation blockage 
of cell division. 

In that research, he noticed that cells having large 
negative membrane voltages seldom, if ever, divide but 
cells with small negative electrical potential divide at 
maximum rates. This led him to propose the theory that 
the cellular ionic concentrations, which generate voltage, 
determine whether or not a cell will divide. A 
comprehensive experimental test revealed that ion 
concentration differences between membranes did 
indeed exert a powerful control over cell division. 

The Cone theory proposes a central mechanism for 
control of body cell division, which, if it proves to be 
generally valid, will provide a powerful new basis for 



LEFT: Normal cells have strong surface bonding 
and high electrical voltage level. Cells remain in 
place , and divide at a slow rate. RIGHT: Malignant 
cells have weak surface bonding and low voltage 
level. Cells are mobile , spread and invade normal 
tissue , and divide at a rapid rate. 



The active pumping of positive sodium ions out of 
cells generates a substantial voltage (Em) across the 
surface membranes . This voltage can be measured 
by ultra-micro electrodes inserted into the cell. - 

research progress on many key biomedical problems, 
such as human conception, birth defects, growth, aging 
and particularly, cancer. “In essence,” Cone observed, 
“it explains the fundamental source of the uncontrolled 
growth of malignancy, knowledge of which should lead 
to a number of new approaches to cancer control.” 

The deadlines of cancer arises from two 
abnormalities characteristic of all malignant cells; their 
uncontrolled proliferation and their ability to 
metastasize - spread to other parts of the body - and 
invade normal surrounding tissues. 

Previously, there has been no known relationship 
between these two characteristics, although they always 
occur together. Cone’s theory and experimental 
observations on the voltage-level control of cell division 
imply that these two properties of cancer cells are 
intimately related. A fundamental implication of Cone’s 
research is that the primary change which occurs when a 
normal cell is transformed to a malignant one consists of 
a basic functional change in the molecular architecture 
and special characteristics of the cell surface. 

This surface abnormality accounts for two primary 
features of cancer: the decreased adhesiveness of the 
cells (allowing them to invade and spread) and the 
lowered electrical voltage level which permits the 
unrestrained growth. 

The changes in molecular characteristics which 
accompany malignant transformation produce what may 
be descriptively termed “molecular amnesia” of the 
surface; the malignant cells are thus unable to recognise 
and relate to their environment of normal and/or other 
malignant cells. The cells seem to “think” molecularly 
that they are in a semidissociated state approaching that 
of tissue culture. 

The theory proposes step-by-step: (1) that 
metabolically induced and stabilised cell surface polymer 
(molecular structure) alterations play the central role in 
(Continued on page 189) 
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DX-PEDITION TO HEARD 

Radio amateurs in Australia and elsewhere were keenly interested in the radio station 
set up on Heard Island in 1969 by American amateur Bill Rohrer, as it provided a rare 
opportunity to obtain a “QSL” (confirmation of radio contact) with this normally 
uninhabited island. On his return to America, Bill Rohrer wrote his account of the 
adventure, outlining the circumstances of the trip, and some of his experiences while 
on the island. 


iMiiiiiiiiiimiimMiiiiiiiiiiiiiiiuiiMiiimiimiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiimiiiiiiimiiiiiiiii 

WHY DX-PEDITIONS? 

If you are not a member of the amateur fraternity, you 
may be inclined to wonder why anybody would want to 
cross the world to set up transmitters, receivers and 
elaborate antennas on a desolate, uninhabited island simply 
for the pleasure of talking to other amateurs by radio, 

The situation is linked with the various DX awards 
organised by numerous amateur bodies. These offer a 
certificate to any licensed amateur in any country who 
makes a specified number of contacts, confirmed by “QSL 
cards”, with other amateurs in territories beyond the 
borders of their own countries. The object is to promote 
amateur radio on an international basis. When an amateur 
has collected QSL cards from, say 100 different countries, 
he applies for the particular awards for which he has 
qualified by his activities. 

When an amateur decides to undertake a DX-pedition, 
he usually travels to some territory from which amateurs 
find it difficult if not impossible to obtain QSL cards. His 
intentions are usually well advertised in amateur radio 
publications, along with the frequencies which will be used, 
and numerous amateur operators eagerly await the arrival 
on the air of the temporary station to establish the contact 
which will later be verified by means of the mailed QSL 
card. Quite apart from their use as qualifiers for awards, 
these QSL cards have a rarity value, and are treasured in 
much the same way that stamp collectors treasure rare 
stamps. 





Henery Roesing , WB4HWP , operating the radio 
equipment of the Heard Island amateur station . 


The possibility of an amateur radio operation from 
Heard Island began to develop in July of 1968. At this 
time USCGC Southwind (WAGB-280), a polar 
icebreaker, was preparing for her 7-month trip to the 
Antarctic to participate in Operation Deep Freeze. The 
US Army Topological Command (formerly the US Army 
Map Service) asked us about the feasibility of 
establishing a Passive Geodetic Survey (PAGEOS) 
satellite tracking station on Heard Island. 

The preliminary discussions between the US Army 
and the US Coast Guard took place in July and August 
1968, and, when Southwind sailed for the Antarctic on 
October 12, 1968, plans for Heard Island were still 
indefinite. However, with the possibility of such a stop 
in mind, 1 reached deeply into the pocketbook and 
procured the Heathkit SB-301 and SB-401 receiver and 
exciter. These equipments, together with a Swan Mark II 
linear were used throughout the trip for phone patching. 
This was how I rationalised the expense, but I was really 
thinking about a DX-pedition. 

Upon our arrival in Wellington, New Zealand, in 
mid November 1968, things were firming up, and it 
looked like we really would go to Heard Island. At this 
time, I made preliminary inquiries of the Australian 
Government about licensing. It was December before I 
received a reply, and in the meantime I made contact 
with Jim Rumble, VK6RU, who certainly proved 
himself a friend in deed to a friend in need. 

Jim advised me of the rather delicate situation that 
existed in regards to licensing at Heard Island, and 
further advised me of the proper channels and 
procedures to go through in submitting my licence 
application. To make a long story short, I did exactly as 
Jim advised, and in February 1969 received word from 
Jim that the licence had been issued in my name with 
the call VKOWR. The Postmaster-General’s Department 
had forwarded the licence to Jim to hold for my arrival 
in Perth in late February. This procedure was followed 
to preclude any mixup in international mail. 

During our trip from the Antarctic to Perth (Port 
of Fremantle), I kept a daily schedule with VK6RU, and 
thus kept track of the progress on the station licence 
application. Also, as a result of our daily QSOs and 
discussion of the pending DX-pedition, we developed 
quite a following of interested parties and well wishers. 
It was also through these daily schedules that publishers 
of the various DX bulletins learned the basic information 
concerning the pending operation, and thus eventually 
almost the entire DX fraternity throughout the world 
was aware of what we were trying to do before we 
arrived in Australia. 

About 10 days out of Fremantle, disaster struck. 
As I stepped in the “shack,” the odour of burnt 
insulation assaulted me. Salt water had leaked into the 
shack and dripped into the exciter and receiver. I 
couldn’t believe it. One circuit board in the exciter was 
burned in two, and the power transformer was shot. The 
receiver looked like it might be okay, but the exciter was 
beyond repair without parts. I felt certain this was the 
end of the Heard Island operation. 

The receiver was flushed out with soap and fresh 
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ISLAND 

By Lt. W. N. Rohrer 
W7ZFY 
(Ex-VKOWR) 



The natives are friendly - believe it or not! 
Though this Heard Island elephant seal looks 
pretty formidable, he is jusi putting on an act: He 
and his kind are quite harmless . 


water, and restored with no damage. We dug out the old 
Swan 350 transceiver that belonged to the ship and 
renovated it as best we could without spare parts. It had 
been idle for over a year and was suffering from 
exposure to salt water and salt air. 

When the 350 was finally activated, it worked, 
though intermittently. That evening I told Jim what had 
happened. It was his opinion that parts for the SB-401 
could never be supplied in time, and as it turned out, he 
was right. At this stage, Arie Bles, VK2AVA, broke in 
and stated the problem quite concisely. Since the 350 
we had was unreliable, we needed another. He then went 
on to say that he would provide one. Bill May, W3RX, 
then chipped in with a supporting contribution which he 
sent directly to Arie. And so we were saved from disaster 
by Arie and Bill.' W3RX was also instrumental in 
obtaining spares from Heathkit for the eventual repair of 
the SBr401. 


nrinmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiinnnniiiniiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiuiiiiiiiiiiiinriiiiiiiiiiirmiiniti 

We had heard many stories of the poor anchorage, 
difficult landing, and the high winds prevalent at Heard 
Island. We were concerned about getting our gear safely 
ashore intact. After all, we were pretty low priority, 
since certain critical items for the PAGEOS team must 
be landed first. 

Upon our arrival at Atlas Cove, Heard Island, on 
the morning of March 11, it seemed all our fears were 
justified. The wind was 40 kftbts, gusting to 60, and the 
ship was rolling 15 degrees in 8ft seas while at anchor. 

One of our landing craft, an LCVP, was finally put 
over with only one small hole punched in the side where 
the boat had swung against the ship during a particularly 
vicious roll. The initial landing party of 15 men and 
certain vital equipment was somehow loaded into the 
boat and they were off for the landing. 



ABO VIE: The USCGC Southwind 
leaving Baltimore, USA , in 
November , 1968, at the start of 
the voyage to Heard Island . 


Jim met the ship on arrival at Fremantle on 
Thursday morning February 27, 1969, and showed me 
what West Australian hospitality means. Besides taking 
me into his home for several days, he took two days off 
from work in order to show me around. Jim also 
expended considerable time, energy, and gasoline 
tracking down the air shipment from Arie, which had 
gone missing. The Swan 350C was finally located and 
picked up on Saturday night. Jim and I could breath 
easy now and relax. Everything to do with the trip had 
been accomplished. This included the printing of 3,000 
QSL cards a few days previously. 

On Tuesday, March 4, 1969, Southwind sailed for 
Heard Island. On board were several tons of cargo 
comprising a PAGEOS satellite tracking station, the crew 
of six men who were to remain on the island, a team of 
Australian research scientists, and two radio amateurs, 
Henery Roesing, WB4HWP, and myself. I wish to point 
out here that Henery and I were regularly assigned 
members of the Southwind’s crew. Henery was the Chief 
Radioman, and I was the Operations Officer. 


In December 1968, a cargo vessel had landed a 
major portion of the equipment which we were now 
going to set up. This equipment included three 15 
kilowatt diesel generators, diesel fuel to last a year, and 
two LARCV five ton amphibious vehicles. 

TiiiiiinTniiiimiifiiiiiiiiiiiiiiiiiiiiintiiiiiiiiiiiiiiiviinifiinnniiiiiiimTmviifiifiiiimiiiiiiiiiiiniiiitiiMtiiiiitiiiirmmimmi 


The “shack” used for amateur 
station VKOWR, on Heard Island . 
with the two-element beam 
antenna in position . 
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250 MHz Real Time 
With 10 mV Input 

New to the 180 System -for the first time you can get a 6 
centimeter vertical display of repetitive wave-forms or 
single-shot transients in frequencies from dc to 250 MHz. 

And, you can see these displays with only 10 mV/divi¬ 
sion input. 

A major breakthrough in CRT technology provides the 
183A with a high sensitivity CRT compatible with solid- 
state circuitry and bandwidths above 500 MHz. This capa¬ 
bility will prevent the mainframe from limiting future 
advances in vertical plug-ins. The new CRT design also 
gives you a fast writing rate of 4 cm /ns, so you can have 
bright displays of low rep-rate, narrow pulses. 

With the HP resistive dividers or active probes and the 
50 n inputs you can make accurate measurements, re¬ 
gardless of your source impedances. Capacitive effects 
on rise time and CW amplitude have been minimized- 
VSWR is < 1.35:1 at 250 MHz, 10 mV/cm. 

Since the 180 scopes first appeared in 1966, the ail- 
solid-state concept has proved that service and main¬ 
tenance are minimized. All-solid-state design also lends 
itself well to the versatile plug-in concept. Packed in small 
plug-in modules are such capabilities as dual-channel, 


four-channel, 7 ns 50 MHz, 3.5 ns 100 MHz, 12.4 GHz 
sampling, 35 ps calibrated TOR, mixed sweep, delayed 
sweep, variable holdoff, differential/dc offset-to cover 
only part of the growing list of field-proven plug-ins, all 
of which are compatible with the new 183A. This versatility 
is possible because all 180 scope mainframes contain 
only the CRT and its power supply-you will not be main¬ 
frame-limited in the future selection of advanced plug-ins. 

When your job depends on your measurements, when 
your reputation rests on your purchases, when you want 
maximum performance per dollar invested, step forward 
with the growing HP 180 Scope System. 

For price and availability of the HP 183A 250 
MHz Oscilloscope (cabinet or rack model), and 
other main-frames and plug-ins in the HP 180 Scope 
System, call your nearest HP field engineer. Or write 
Hewlett-Packard Australia Pty. Ltd.. 22-26 Weir 

Street. Glen Iris, Vic., 3 146. Telephone: 20 1371 
gam m»/i 2 

HEWLETT Jfl? PACKARD 


W 


OSCILLOSCOPE SYSTEMS 
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house the generators. After sweeping out most of the 
sand, we began unpacking and setting up the gear. 

Several antennas had been provided. Jim, VK6RU, 
had built the elements for a two element beam. This was 
paid for by an anonymous donor in W5 land, so Jim told 
me. Jim also gave me a ground plane that he had used 
for many years. In addition, we brought along about 
1,000ft of wire and an antenna coupler. 

By the time the gear was set up, it was quite late 
and daylight was fading rapidly. The easiest antenna to 
erect in the 60-knot wind was the ground plane. It was 


ABOVE: The author , Bill 
Rohrer , being transferred from 
the Southwind to an amphibious 
vehicle , for the trip into Heard 
Island . 


RIGHT: The operators of the 
Heard Island amateur station 
VKOWR. On the right is Bill 
Rohrer , W7ZFY, the author of 
this article , and on the left is 
fellow operator Henery Roesing , 
WB4HWP. 


Several hours after our LCVP went in, one of the 
LARCs came out to the ship. It was impossible for him 
to take a line, as the heavy seas would have pounded him 
to. pieces against the hull of the ship. However, by 
manoeuvring, the LARC could safely stay alongside for 
several minutes at a time before being forced to go 
around and make a new approach. During the few 
minutes the boat was able to stay alongside, we were 
able to pass small pieces of cargo down by block and 
tackle. In this manner, the most urgently needed cargo 
was passed to the LARC and ferried ashore. 

The gear was all safely lowered (I didn’t watch this 
operation as it was too nerve wracking to see that new 
Swan 350C suspended over the side), and then it was my 
turn. A special sling was rigged, and I was suspended 
over the side. Naturally, the LARC couldn’t stay 
alongside while the sling was being rigged. So there I 
was, dangling over grey heaving seas, feeling very 
vulnerable to the forces of nature. Finally, the boat was 
manoeuvred alongside, and I was safely lowered into the 
boat. Henery had watched the entire operation and 
prudently decided he would wait for a calm day before 
making the landing. 

Without further incident, the LARC made a 
perfect trip to the beach and all gear was safely unloaded 
at the site of the old station, abandoned by Australia 
several years previously. 

I had expected very little of the Australian station 
to be left and really had no idea where I was going to set 
up. That would have to take care of itself once the 
actual landing had been accomplished, \ thought. I was 
amazed after an initial quick survey. Most of the 
buildings were in excellent shape, and one in particular 
appeared to have been built for the express purpose of 
sheltering our DX-pedition to Heard Island. It was a 
small hut, measuring about 10ft by 10ft, completely 
intact and empty, save for a desk built along one wall, a 
coil of line stored in one comer, and lots of fine black 
sand. The hut was absolutely perfect; it even had a 
feed-through insulator through one wall. Furthermore, 
the hut was located next to the building destined to 


put up without any serious difficulty and, with the aid 
of a little Mighty-Lite generator, we were in business. 

While we were putting up the antenna, the door to 
the shack blew open and the gear was quickly covered 
with a fine layer of black sand. I was able to get most of 
it out, but I doubt that I shall ever get rid of all of it. 
However, the sand seemed to have no ill effects on the 
radio equipment, but a sleeping bag full of sand was a bit 
difficult to get used to. 

Our first QSO was at 1430GMT on March 11, 
1969, with VK6RU, then the fun started. Everything 
was fine, and we were making contacts at about one a 
minute until 1554GMT, but then signals suddenly 
disappeared. What happened? The wind had broken the 
vertical in half. A dipole was rigged, but didn’t do much 
good. I finally went to bed and the next QSO wasn’t 
until 0424GMT on March 12. We had experienced an 
Aurora, and while band conditions in most of the world 
were unaffected, we were- completely cut off for several 
hours, and for the entire stay of seven days band 
conditions were erratic. 

On the second day the 15KW diesel generator was 
operational, and from then on we had excellent power 
with only one or two short interruptions. While using 
the petrol plant I invariably forgot to refuel, and about 
every 45 minutes the power would go off. 

On the second day the weather improved 
considerably, and in the afternoon Henery showed up 
with a bag full of goodies, as well as the mast we 
intended to mount the beam on. 

Early on .the second day, while the band was dead, 
one of the fellows volunteered to take the end of a wire 
to the top of a 90ft steel mast that had been left 
standing. The mast was in good condition and all of the 
guys were intact. The pole was about 200ft from the 
shack and ideally suited for a single wire antenna. The 
wire loaded easily, and was used for most of the 
operation. 

On day three, during a period of no signals, 
Henery and I assembled the two element beam and 

(continued on page 190 ) 
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These relays are a few chosen at random from our production line. 

The complete range covers types suited to your every requirement. Our 
comprehensive catalogue tells the full story - - - 
Complete the coupon now to obtain the latest edition. 


Please send me the latest editiomof your relay catalogue 

IRH COMPONENTS PTV. LIMITED 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. 

NAME: .. 

COMPANY: ... 

ADDRESS:. 


MADE IN AUSTRALIA 

UNDER LICENCE TO- 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


Industrial DC Relay multiple 
contacts high switching capacity 


Latching or interlocking relay 
offering large contact stacking 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES B 


MELB. VIC 
ADEL. S.A. 
PERTH W.A, 
BRIS. OLD. 


37000 5 
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Investigation of noise in computer laboratories 



An investigation in the USA by the National Bureau of Standards 
has shown that sound levels generated by modem computers are 
sufficiently high to induce hearing damage in some circumstances. A 
report issued by the Bureau suggests ways to alleviate the effects of 
high ambient noise on those subjected to it, and also ways in which 
computer manufacturers can reduce the noise generated by the 
computer machinery. 


Relatively simple errors by programmers 
have been blamed on high noise levels in 
computer laboratories. This has brought 
about an investigation of the noise levels 
in a typical computer laboratory by E. L. 
Corliss and R. D. Berendt of the NBS 
Institute for Basic Standards (US 
Department of Commerce). They found 
that not only is the noise disruptive to 
concentration and communication, but in 
some cases the level is sufficiently high to 
cause permanent hearing damage. 

The computer is a lineal descendant of 
two of the most serious industrial 
noisemakers of the nineteenth century; 
weaving mills and print shops. In many 
computer laboratories it is difficult, if not 
impossible, to carry on any conversation 
over a a distance of 6ft, which is a rough 
indication of hazardous instead of merely 
annoying conditions. This implies a noise 
level about 80dB above the threshold of 
hearing and exists in some laboratories 
when the computer is in its quiescent 
condition (no reading, printing, or 
punching). 

With the equipment working, sound meter 
measurements in a typical laboratory 
showed long-term RMS noise levels 
ranging from 89 to 94dB, depending upon 
the particular operation taking place. The 
overall level at the counter where 
customers waited for their printouts was 
about 5dB less. However, the peaks that 
were smoothed out by the meter are 
estimated to add 6dB to the observed 
long-term level. 

These noise levels mean that persons in the 
room have their hearing at risk. It has been 
proposed upon the basis of medical 
histories of noise-induced hearing loss that 
a significant risk of damage to hearing 
exists if a half day’s exposure to levels in 
excess of 90dB occurs with any regularity. 
Exposure for a full working day should 
not exceed a level of 85dB. Further, it has 
been proposed that the criterion level be 
lowered by another 5dB if the sound 
sources are narrowly sinusoidal, as the 
printer and punch prove to be. 

In one computer laboratory, acoustic 
treatment by providing a substantial 
coating of acoustic tile on the ceiling and 
upper parts of the walls did little toward 
solving the problem. Fortunately, there 


are other straight-forward techniques that 
can be applied to reduce the noise hazard. 
First, personnel working in the laboratory 
should have their hearing measured at 
frequent intervals, and wear ear protection 
until the conditions where they work 
permit carrying out a conversation at a 
reasonable speaking distance without 
shouting. Second, they should not stay in 


the vicinity of the noisy equipment unless 
their presence is required. 

In the computer laboratory itself, a 
significant reduction of the noise could be 
achieved by adopting the following 
recommendations in the order listed. This 
order is chosen on the basis that the major 
noise source must be attenuated before 
reduction of the noise from subsidiary 
sources will have any significant effect. 

1. Cover all ports or openings around card 
punches, readers, and printers with %in 
clear lucite shields edged with soft rubber 
skets to effect an airtight seal. 

Wherever possible, vibration mount all 


drive motors, cooling fans, etc, on rubber 
pads or use rubber sleeves (grommet type) 
on mounting bolts. 

3 All console panels should be treated 
with viscoelastic type vibration damping 
material. 

4. Install %in fibreglass board liners on 
the inside surfaces of console panelling to 
reduce the noise buildup in the hollow 
reverberant cavities. 

5. Install acoustically lined ducts at the 
intake and discharge sides of cooling fans, 
if fans are mounted near or on console 
panels. 

6. Install resilient pads or vibration 
isolators under all equipment to reduce 
low frequency vibratory transmission to 
the supporting false floor. 

7. Install acoustically lined partial 


enclosures (U-shaped) around individual 
computers. 

8. If a choice is available, give preference 
to muiti-bladed slow speed fans and wide 
ducts in providing for the cooling of 
equipment. 

9. If the above measures cannot be 

adopted, locate all computers and 
associated equipment in a separate room, 
away from office personnel. Operating 
personnel exposed to the near noise field 
of the equipment should wear ear 
protectors. (‘‘Technical News”, published 
by US Department of Commerce, National 
Bureau of Standards.) g 
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An NBS operator experiences some difficulty in holding a telephone 
conversation in the computer centre. 
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Muiiard Special Quality Valves 

for Industrial Applications 


This chart enables you to identify at a glance 
the Mullard Special Quality Valve equivalents 
of C.V. Services Types, American Types and 
Mullard Standard Types. In addition abridged 


data is provided to assist in the selection of the 
Special Quality Valve most suited to your 
specific circuit requirements. Further informa¬ 
tion is available on request. 


SPECIAL QUALITY PRODUCTION 

DESCRIPTION 

STANDARD PRODUCTION 

Mullard 

Type 

Number 

Services 

Type 

Number 

American 

Type 

Number 

Mullard 

Type 

Number 

Services 

Type 

Number 

American 

Type 

Number 

E55L 

CV5808 

8233 

High slope wideband output pentode 




E80CC 

CV5989 

6085 

Double triode for industrial use . 

— 

— 

— 

E80CF 

— 

7643 

Triode pentode with separate cathodes 

ECF80 

CV5215 

6BL8 

E80F 

CV2729 

6084 

Voltage amplifying pentode. 

— 

— 

— 

E80L 

— 

6227 

Output pentode. 

— 

— 

— 

E81L 

— 

6686 

Output pentode. 

— 

— 

— 

E83F 

— 

6689 

Voltage amplifying pentode. 

— 

— 

— 

E86C 

— 

— 

U.H.F. triode . 

EC86 

— 

6CM4 

E88C 

— 

— 

U.H.F. grounded grid triode. 

EC88 

— 

6DL4 

E88CC 

CV2492 

6922 

Double triode for use in computers 







and cascode circuits . 

ECC88 

CV5358 

6DJ8 

E88CC/01 

CV2493 

— 

Double triode for use in computers and 







cascode circuits . 

— 

— 

— 

E90CC 

CV5214 

5920 

Double triode for use in computers 

— 

— 

— 

E91H 

— 

6687 

Dual control heptode for use as a gating valve .. 

— 

— 


E92CC 

— 

— 

Double triode for use in computers 

— 

— 

— 

E180CC 

CV8431 

7062 

Double triode for use in computers 

— 

— 

— 

E180F 

CV3998 

6688 

High slope wideband amplifying R.F. pentode 

— 

— 

— 

E182CC 

CV5766 

7119 

Double triode for use in computers 

— 

— 

— 

E186F 

- 

7737 

High slope wideband amplifying R.F. pentode 

— 

— 

— 

E188CC 

CV5354 

7308 

Double triode for use as cascode amplifier 

— 

— 

— 

E280F 

— 

7722 

High slope wideband amplifying R.F. pentode 

— 

— 

— 

E288CC 

— 

— 

Double triode. . 

— 

— 

— 

E810F 

CV5809 

7788 

High slope wideband amplifying pentode .. 

— . 

— 

— 

EC1000 

— 

8254 

Subminiature triodefor use in measurement probes 

— 

— 

— 

ECC2000 

— 

— 

Double triode for use as V.H.F. cascode amplifier 

— 

— 

— 

M8079 

CV4025 

$6058 

Double diode with separate cathodes 

E891 

CV140 

— 

M8080 

CV4058 

$6100/6C4WA 

R.F. power triode . 

EC90 

CV133 

6C4 

M8081 

CV4031 

$6101/6J6WA 

V.H.F. double triode with common cathode 

ECC91 

CV858 

6J6 

M8082 

CV4063 

$6516 

Output pentode. 

EL91 

CV136 

— 

M8083 

CV4014 

$6064 

R.F. pentode with separate g3 . 

EF91 

CV138 

— 

M8091 

CV4044 

$6443 

Half-wave rectifier designed for 







operation at high altitudes. 

EY84 

CV2235 

— 

M8096 

CV4039 

$6062 

V.H.F. power tetrode. 

QV03-12 

CV2129 

5763 

M8097 

CV4059 

— 

Low impedance diode with medium p. triode 

EAC91 

CV137 

— 

M8099 

CV4070 

— 

Triode for use as grounded grid amplifier 

EC91 

CV417 

— 

M8100 

CV4010 

$5654/6AK5W/6096 

Low noise, R.F. pentode . 

EF95 

CV850 

6AK5 

M8136 

CV4003 

$6189/12AU7WA 

Low |i double triode. 

ECC82 

CV491 

12AU7 

M8137 

CV4004 

$6057 

High p double triode ?. 

ECC83 

CV492 

12AX7 

M8161 

CV4015 

$6065 

Variable p R.F. pentode . 

EF92 

CV131 

— 

M8162 

CV4024 

$12AT7WA 

Medium p double triode . 

ECC81 

CV455 

12AT7 

M8195 

CV4085 

— 

Low microphony, low hum A.F. voltage 







amplifying pentode. 

EF86 

CV2901 

— 

M8196 

CV4011 

$5725/6AS6W 

Dual control pentode. 

6AS6 

CV2522 

6AS6 

M8212 

CV4007 

$5726/6AL5W/6097 

Double diode with separate cathodes 

6AL5 

CV283 

6AL5 

M8248 

CV5311 

$6J4WA 

U.H.F. grounded grid triode. 

EC98 

- 

$6J4 


$The American types shown In this chart have the same electrical characteristics as the appropriate Mullard Special Quality type and they may, 
In general, be regarded as interchangeable. In the case of those types marked $ there are, however, certain differences in the test specifications. 



Mullard-Australia Pty. Ltd. 

35-43 Clarence St., Sydney, N.S.W. 2000. Phone: 29 2006 • 123-129 Victoria Pde., Collingwood, 
VIC. 3066. Phone: 41 6644 • Cnr. Light St. and St. Paul's T’ce., Bowen Hills, QLD. 4006. 
Phone: 51 5151 • 176 Wright St., Adelaide. 5000. Phone: 51 3123 • 579 Murray St., Perth, W.A. 
6000. Phone: 21 2561 • Medhurst Wholesale Ltd.. Hobart, Launceston. Burnie. TAS. 

Associated with MULLARD LIMITED, LONDON M220 


30 


ELECTRONICS Australia, November, 1970 

























DIGITAL WRISTWATCH USES 
INTEGRATED CIRCUITS 



The evolution of timekeeping devices has taken another step. 
Following the electric watch and the digital clock, a digital 
wristwatch using 44 MOS ICs has been developed in the U S A. 


This new timepiece is the Hamilton 
Pulsar, a solid-state, time-indicating wrist 
computer. It’s an all-electronic timepiece 
that has no moving parts, instead it is 
made up of three major electronic 
sections: 

1. A rechargeable 3-cell 4.5V battery. 

2. A high-frequency quartz crystal. 

3. A computer module with 
microminiature logic and display circuits. 

The high-energy main battery, which 
takes up 80 per cent of the total volume 
of the case, excites a quartz crystal, which 
oscillates at 32,768Hz. This battery 
measures a mere 1.035 x 1.4 x 0.196in. 

The computer’s integrated circuits, 
hybrid circuit logic substrates, display 
substrates and all wiring are ultrasonically 
bonded and mounted on separate 
gold-plated shim plates of 0.015 in thick 
beryllium copper. The shim plates with 
their circuitry are screwed together, 
back-to-back, and form a fixed-program 
computer about 0.1 in thick 

The logic circuitry consists of seven 
individual hybrid circuits that contain 44 
comp lementary-sy mmetry metal-oxide 
semiconductor (MOS) integrated circuits. 
They are equivalent to 3,474 transistors. 


The oscillator and countdown circuit 
generates the primary frequency and 
divides it by a factor of two. The 14-stage 
divider provides five different frequencies 
for various functions, which are fed to 
other circuits. 

The digital display is normally inactive. 
To render it visible the user briefly presses 
a small button on the front of the case, 
which activates the hours and minute 
digits for Wz seconds. If this button is held 
down the seconds digits are also activated. 

Should it be necessary to reset the 
time, all the owner need do is depress one 
of two marked recesses on the rear of the 
case. One recess rapidly advances the 
hours without disturbing either the 
minutes or seconds. The other recess 
automatically sets the seconds reading at 
zero while advancing the minutes. 

Another logic substrate, the seconds 
counter circuit, counts the seconds and 
allows for zeroing the seconds display. It 
also generates the signal that makes the 
minutes display change from 59 to 00 at 
the proper times. The minutes counter 
counts the minutes and generates a signal 
that causes the hours display to change in 
a 12-numeral sequence. The hours circuit 


DISPLAY 

BUTTON 


DISPLAY, 

LIGHT EMITTING 
DIODE 


FILTER 

WATCH CASE 


DISPLAY SHIM 


LOGIC CIRCUIT 

RESET PIN 

BACK COVER 

BATTERY 



LOGIC SHIM 

SCREW, SHIM 
BATTERY PIN 

ELECTRONIC 
SEAL COVER 


CRYSTAL 


SCREW, BACK COVER 


An exploded view of the digital watch. Note that the battery takes up 
the largest amount of the total size of the unit , which is about the same 
as a man*s wristwatch . 


counts the hours from 1 to 12. 

An automatic light-level * control uses 
three light sensors mounted on the display 
assembly. These sensors measure ambient 
light levels, As ambient light gets brighter, 
the sensors lengthen the duty cycle of the 
light emitting diodes (LEDs) that form the 
numerals, thus making the numbers easier 
to read in daylight. 

The last of the logic circuits is the 
power switching circuit. It supplies power 
to six display decoders. These units, one 
for each digit, are fed the BCD (binary 
coded decimal) information from the 
counter circuits and convert these pulses 
into numbers. 

The LEDs, measuring 0.021 in square, 
are arranged in 27-dot matrices, one 
matrix for each numeral. One of these 
matrices, however - the tens digit of the 
hours display - needs only seven diodes to 
form the numeral 1. 

There is a second battery permanently 
located inside the electronic module that 
will provide power while the main battery 
is replaced. 

One of the most important features of 
Pulsar is that, since it has no moving parts, 
nothing can fail because of friction or 
wear. As a further assurance of durability, 
all components, including wires, are 
potted. Since there is no conventional 
winding stem the stem-sealing problem is 
totally eliminated, making it relatively 
easy to waterproof the timepiece. (“Radio 
Electronics”, August, 1970.) ■ 


Frequency Stability 

Short-term stability or fractional 
frequency standard deviation is an 
important parameter of any frequency 
source. By means of this parameter, the 
incidental FM or phase noise inherent in 
all frequency sources may characterised. 
To obtain a meaningful reading, stability 
must be accompanied by a statement of 
the averaging time and sample size 
involved. 
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This point is explained by the graph 
(above) which shows typical short-term 
stability of a caesium beam primary 
frequency standard plotted against 
averaging time. (From 16-page brochure, 
“Application Note 116, Precision 
Frequency Measurements”. 
Hewlett-Packard Australia Pty Ltd, 22-26 
Weir Street, Glen Iris, Vic 3147.) Q 
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Solid State Oscilloscope 

• Dual Trace • Bandwidth DC—25 MHz at 10 mV/cm 

• Signal and Sweep Delay • Large, bright 8 x 10 cm display 

• 3% Measuring Accuracy • Small size—Light weight 


The D67 is a 25 MHz, all solid state dual-trace portable 
oscilloscope. An 8 x 10 cm mesh CRT provides a 
bright, clear display. The dual-trace vertical system 
displays either channel separately, adds channels 
algebraically, alternates between channels or chops 
between channels at 100 kHz rate. The delayed sweep 
feature permits close examination of any part of a 
complex waveform and also allows fpr accurate 
measurements of the time jitter in the input wave¬ 
form. Solid state design, using FET input circuitry, 
provides minimum drift and fast stabilisation time. 
Advanced Telequipment design and use of solid state 
circuitry throughout have produced an instrument of 
extra reliability and robustness ensuring long periods 
of operation without attention. 

Price $699.00 (plus tax and duty if applicable). 


Contact your Tektronix Field Engineer for further 
Information. 


re KTRON IX 



Distributed by Tektronix Australia Pty. Limited 
N.S.W.; 80 Waterloo Road, North Ryde 2113. Phone 88 7066 
VIC.: 25-27 Alma Road, St. Kilda 3182. Phone 94 0220 
S.A.: 128 Gilles Street, Adelaide 5000. Phone 23 2811 
New Zealand Distributor: W. & K. McLean Ltd. 

AUCKLAND: P.0. Box 3097. Phone 58 7036 
WELLINGTON: P.0. Box 496. Phone 55 5869 
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LATEST OSCILLOSCOPES 
EXTEND TO 300MHz 


Companies throughout the world are now competing to produce 
oscilloscopes working to higher trequencies. Two Japanese 
companies are ready with 300MHz units, and even more advanced 
models may be due next year. 


Hewlett-Packard Co of the USA and 
France’s Constructions Radio-electriques 
et Electroniques du Centre (CRC), have 
shared for the past year the distinction of 
making the fastest general purpose 
cathode ray oscilloscopes (CRO). Each 
company markets a unit with a range 
extending from DC to 250MHz. Now 
Iwatsu Electric Co of Tokyo has 
introduced a 300MHz CRO, the SS-311. 

Late this year, another Japanese 
firm - Matsushita Electric Industrial 
Co - will bring out a 300MHz CRO, 
which, like the SS-311, will sell for around 
$5,000 (US). 

Though at present few engineers 
require 300MHz performance, the sectors 
where these high-frequency units really do 
their stuff - computers, logic design, and 
communications - are among the 
fastest-growing in the electronics industry. 
Engineers working with high-speed logic 
and pulse code modulation systems, for 
example, are among those requiring the 
high-frequency CROs. And for some 
research applications, particularly in the 
nuclear area, fast CROs are needed for 
one-shot measurements. 

While the demand for these CROs is 
expected to grow rapidly, the high price 
that accompanies high-frequency 
capability can be a dampening factor for 
some users. Even at $3,150 (US) for the 
mainframe and two plug-ins, 
Hewlett-Packard’s 250MHz CRO isn’t 
about to replace all of the workhorse 
50MHz units, unless that extra speed is 
essential. 

In the UK, Marconi Instruments Ltd 
and SE Laboratories, an EMI subsidiary, 
are already on the market with 100MHz 
CROs, and both companies are planning 
150MHz units. The Netherlands’ NV 
Philips’ Gloeilampenfabrieken introduced 
a 150MHz CRO-the PM 3370 - this 
year at the Hanover Fair. 

Tektronix Inc has been selling a 
150MHz unit - the 454 - for years, and 
its year old 7704 also goes to that 
frequency. Company officials are hinting 
that they may have something new to 
show at IEEE or Wescon in 1971. 
Tektronix defines ’‘high frequency” as 
500MHz and above. 

For its part, Hewlett-Packard says it 
has no immediate plans to go above 
250MHz. However, Gene Warrington, a 
product planning manager at the Colorado 
Springs division, adds: ‘‘Obviously, we’re 
not sitting still. It’s hard to say where 
we’re going to be in future design, but 
we’re trying to go as fast as we can.” 

And so is France’s CRC. When its 
250MHz model came out last year, the 
company said it was planning a 300MHz 
unit for 1970. Now company officials say 
they have a prototype with a maximum 
frequency ‘‘beyond 300MHz.” Due late 


this year is a decision on when t.he CRO 
should go to market; insiders predict it 
will be early next year. 

But for now, Iwatsu’s SS-311 is the 
only 300MHz unit available. The company 
says that it has already delivered some 
.units, although it did not say how many. 

Both Iwatsu and Matsushita are 
veterans in the high-frequency CRO 
campaign. Iwatsu has been on the market 
for a year with a 200MHz unit and 
expects to start selling a 150MHz model 
late this year. Matsushita hit the market 
with a 150MHz scope in 1969 and plans a 
200MHz unit for this year. 

There are many similarities in design 
between Hewlett-Packard’s 183 and the 
300MHz scopes from Iwatsu and 
Matsushita. In each, the cathode ray tube 
deflects its beam vertically through a 
helical delay line. Hewlett-Packard makes 
its own tubes, while the two Japanese 
companies buy theirs from Philips. The 
CRTs themselves have a frequency range 
that goes well beyond current 
requirements; bandwidth is limited by 
vertical amplifiers and sweep circuits. 

Each maker has to decide how much 


sensitivity to exchange for maximum 
frequency response. So, comparing the 
instruments by top frequency only can be 
misleading. For example, Philips’ lfiOMHz 
CRO has a sensitivity of 1 mV/cm; on the 
other hand Hewlett-Packard’s 183 goes to 
250MHz, but its sensitivity is only 
lOmV/cm. 

Hewlett-Packard, Iwatsu, and 
Matsushita all use multistage amplifiers 
with feedback loops. Hewlett-Packard’s 
engineers produce custom-made hybrid 
integrated circuits for the 183’s vertical 
amplifier. Iwatsu officials say that the 
SS-311 also uses US-made hybrid ICs. 

Testing hybrid ICs in their CRO, 
Matsushita engineers found that, thanks to 
shorter leads, certain active devices gave 
slightly better performances when part of 
an IC. However, since Matsushita doesn’t 
expect their 300MHz model to become a 
large-volume product for at least a while, 
discrete components will be used 
throughout. 

One significant design difference is 
input impedance. Like Hewlett-Packard’s 
183, Matsushita puts 50 ohms at the input 
terminals. A field effect transistor probe 
converts the impedance level to 1M and 
2pF. Iwatsu’s scope has a 1M input, a 
passive probe that boosts impedance to 
10M and 7 to 8pF. Matsushita officials 
assert that 10M input impedance isn’t 
necessary, and that the low capacitance of 
their FET probe represents a better 
compromise. (“Electronics,” 17/8/70.) 



NASA scientists have proposed a theory to account for the presence of 
high energy protons in the inner zone of the Van Allen radiation belt, 
many of which have an energy of 500 million electron volts. The theory 
proposes that the protons originate in the outer zone as a result of 
cosmic ray bombardment, and are shuffled by fluctuations in the 
earth’s magnetic field during which some are diverted to the inner zone. 
NASA scientist Dr Martin Walt is seen here explaining the theory with 
the aid of blackboard and chalk. 
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is a plug for our batteries 


•Eveready Nickel Cadmium Batteries. 

Completely sealed. No maintenance. And they 
come in a variety of shapes and sizes to suit a 
variety of applications. 

For a brochure about our Eveready rechargeable 
batteries; what they do and how well they do it, 
drop us aline. If you have a problem with your 
power source, we'd like to help you solve it. 

No charge. 


•Eveready’ & ’Union Carbide’ are registered Trade Marks. 


UNION CARBIDE AUSTRALIA LIMITED 

Consumer Products Division, 167-187 Kent Street, Sydney. Tel: 20 559 
SALES OFFICES: 

Brisbane: 243-253 Edward Street. Tel: 31 1391 Melbourne: 505 St. Kilda Road. Tel: 261241,26 2332 
Adelaide: 41 -49 Currie Street. Tel: 51 6099 Perth: 901 Hay Street. Tel: 21 2926 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


US-Indian TV meeting 

The first meeting of the joint project working group 
established under an India/US Instructional Television 
(ITV) satellite experiment project took place in India on 
July 14 to 28, 1970. In this project, NASA will make 
available an Applications Technology Satellite (ATS-F) 
for India to use in broadcasting instructional television 
programs to some 5,000 villages. The one-year experiment 
will be the first {o provide community broadcasting of TV 
programs by satellite to small village receivers without the 
use of large ground relay stations. 

The meeting brought together ISRO (Indian Space 
Research Organisation) and NASA personnel responsible 
for co-ordination and supervision of the project as called 
for in an agreement between the two agencies. 

City design by computer 

The new city of Milton Keynes, midway between 
London and Birmingham, England, has ordered a Bur¬ 
roughs B3500 computer to help design and plan its growth 
from a village, with a. current population of 151, to a 
full scale city designated to have 250,000 inhabitants by 
the early 1990’s. The computer will be used not only in 
the technical design of the new city’s roads and other 
public works facilities, but also to monitor socio-economic 
trends and requirements to provide varied and balanced 
amenities. Community service planning for Milton Keynes 
will encompass such factors as education, health, employ 
ment, transportation, and religious, recreational and 
shopping facilities. 

Commenting on the order, Mr. Kenneth Wren, chief 
administrative and finance officer of the Milton Keynes 
Development Corporation, referred to the concept of the 
new city as “tremendously exciting”. “The whole project 
is a massive variable,” he said. “We have a ‘Strategic 
Plan’, but this is only intended to lay the foundations of 
a community. A community is more than groups of 
buildings, it is people. As our strategy becomes a reality, 
as foundations become homes and jobs, so we shall be 
monitoring the needs and views of those living here, and 
where necessary we shall change course within the flexi¬ 


bility of our plans. The computer is a vital tool to aid all 
concerned in making the best decisions, and will ensure 
that we fulfil our principal objective — to build a fine 
city.” 

The heart of the monitoring system will be a huge data 
bank held on the disc memory of the Burroughs computer 
on three levels. Records will be kept of land, property and 
people. The plan includes a constantly up-dated evaluation 
of actual as opposed to planned performance, together with 
surveys of social trends and predictions of future develop¬ 
ments. 

Milton Keynes B3500 configuration includes 60,000 
bytes of core memory, 60-million bytes of disc file, and 
a range of peripheral devices. Two terminal computers 
will be linked to the system over telephone lines from 
Peterborough over 40 miles away. This city is planned to 
increase its population by 100,000 in the 15 years, and the 
terminal computers will enable Peterborough to use the 
central computer for similar work in its own growth and 
development. 

Mariner Mars tests 

t 

At California Institute of Technology, in association 
with NASA, preparations are being made for the Mars 
Mariner mission scheduled for March, 1971. The scientific 
payload of the mission is designed to observe and map 
the surface of the planet, searching for signs of life or 
the presence of an environment that could support exobio- 
logical activity. The mission will also gather information 
that may answer vital questions about the origin of the 
solar system and assist in planning the Viking project of 
landing a vehicle on the surface of Mars in 1973. 

The scientific payload consists of an ultra-violet spectro¬ 
meter, an infrared radiometer, an infrared interferometer/ 
spectrometer, and two television cameras. The payload is 
being tested in a program called the Science Operational 
Support Equipment (SOSE) function, whose purpose is 
to detect any part, circuit or assembly that is not working. 
The design and production of the SOSE is being carried 
out under a $US1-million contract by RCA Electro¬ 
dynamics and Aerospace, using a Varian 622/i general 
purpose digital computer for the central processing unit. 


Thick-film regulator 

An electronic regulator (right), built on 
a lin square thick-film microcircuit 
compared with the electro-mechanical 
regulator that it supersedes. The regu¬ 
lator was designed in the UK by Joseph 
Lucas Ltd for use with a new alternator 
to provide a more satisfactory source 
of electric power for motor vehicles. 
The thick-film technique was chosen 
for its ruggedness, high stability, and 
reliability. The passive circuit was 
developed and produced by A B Elec¬ 
tronic Components, and Joseph Lucas 
used semiconductor devices of its own 
manufacture . (Joseph Lucas Ltd, 46 
Park Street, London W1 , England.) 
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yes,we are know men 

. . . from receiving, transmitting and picture tubes to tran¬ 
sistors and integrated circuits—after 30 years’ accumulated 
experience, you’d naturally expect us to be ‘know-men.’ 

When you need an active device or assistance in design 
and development, call us. 
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has commissioned GEC-AEI and 
Piessey Telecommunications Research 
to carry out studies for a digital trans¬ 
mission system with an information 
rate of about 120Mbits/s. The study 
will cover transmission, multiplex 
equipment and analog-to-digital con- 


coaxial pairs. Other transmission media 
to be considered include 2.6/9.5mm 
coaxial pairs, microwave radio, wave¬ 
guides and fibre optics. An order 
has been placed with GEC-AEI to 
develop a field-trial version of a radio 
relay link to transmit digital signals 
over existing microwave links, using 
the same antennas and feeders. Lying 
below the 500M Hz-wide spectrum of 
the analog systems, the frequency band 


This cylindrical 
tank will be used 
in field trials as a 
manhole to house 
the repeaters for 
the 60MHz co¬ 
axial cable system 
planned by the 
British Post Office. 


verters for a wide range of services, 
including voice channels derived from 
basic PCM multiplexers, colour tele¬ 
vision, viewphone and data trans¬ 
mission. It will also cover the en¬ 
coders needed to convert the standard 
12 circuit building blocks of the present 
frequency division multiplex (FDM) 
network to a form suitable for trans¬ 
mission on a digital network. 

The study will consider the use of 
the standard coaxial cable currently 
used in the UK for multichannel 
FDM systems, particularly 1.2/4.4mm 


of the digital system will be 75MHz 
wide, 5.85 to 5.925GHz. Where exist¬ 
ing antennas are not available, separate 
ones will be provided. 

The 75MHz bandwidth will accom¬ 
modate six duplex narrowband digital 
channels, of which two will serve as 
auxiliary bearer channels with a 
capacity of 2.048Mbit/s. The other 
four channels, each of 6.336Mbit/s 
capacity, will carry various trunk digi¬ 
tal signals. (See also “Waveguide Com¬ 
munications” in “Electronics Aus¬ 
tralia”, October, 1970, page 37.) 


Communications developments in the UK 


The British Post Office has an¬ 

nounced plans to increase the capacity 
of the British trunk system. Systems 
proposed include 60MHz coaxial 
cables, digital transmission over ex¬ 

isting coaxial cables and over radio 
relay links, and a 50mm circular 
waveguide to handle about 300,000 
telephone circuits. 

To cater for the greatly increased 
number of trunk calls in the UK by 
the late 1970’s, expected to double 
from the present 8,000 million a year, 
the British Post Office plans to install 
18-tube and 8-tube coaxial cables 

capable of carrying four times as 

many circuits in each pair of tubes as 
in any cables so far used in the UK. 
Each pair of tubes in the new cables 
will be equipped with 60MHz fre¬ 
quency division multiplex line systems 
to enable it to carry 10,800 telephone 
circuits. An 18-tube cable with a total 
capacity of 97,200 circuits is planned 
to link London, Birmingham and 
Manchester by the mid-1970’s. 

Following feasibility studies, the 
Post Office has placed a contract with 
the Telephone Manufacturing Co Ltd 
to develop equipment for a 60MHz 
line system and provide apparatus for 
a field trial on an experimental route 
during 1973. The system will employ 
a method for compensating for loss 
of signal strength in the cable caused 
by temperature changes. All-solid-state 
amplifiers will be buried at intervals 
of one mile. The cable will be buried 
at 4ft, twice the usual depth, and 
the system will include automatic 
change-over to a spare system in the 
event of fault. 

Pulse code modulation (PCM) has 
been successfully used in the UK on 
cables up to 25 miles between tele¬ 
phone exchanges. Now the Post Office 
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Amateurs among monks 

Worth Abbey, in the south of Eng¬ 
land, has established a mission in Peru, 
where five monks are running a farm 
on the eastern slopes of the Andes 
with the object of improving the diet 
of local Indians. Since the mission is 

Remote control for Bass Strait rigs 


the best part of a day’s journey from 
the nearest town, communication with 
brother monks in the home abbey has 
proved to be a major problem since to 
make use of the normal tele-com¬ 
munications facilities would involve 
many hours of travel. The monks have 
tackled the problem in a very practical 


fashion. Two monks, one at the mis¬ 
sion, the other at the Abbey, have 
acquired amateur licences, and a 
generous donor has presented two sets 
of radio equipment. Now the monks 
can communicate over the 6,500 miles 
separating the two centres via the 
amateur radio stations. 


The first stage of a computer controlled remote super¬ 
visory system has been commissioned for two of the five 
oil and gas platforms in Bass Strait off the Gippsland 
coast of Victoria. From the control centre at Longford, 
near Sale, shown in our picture, each platform is auto¬ 
matically interrogated sequentially, the current program 
taking 20 seconds per platform. The information provides 
key operating data including total oil and gas production, 
the amount of Methanol injected, meteorological data, 
and any abnormal operating conditions. The data are 
printed out by a computer-controlled teleprinter to produce 
permanent operational records. A mimic control panel 
provides a visual indication of the state of all platforms. 

The computer program ensures that the master station 
operator cannot give an incorrect command. Should this 
situation occur, details of the error are immediately printed 
out, and the computer automatically invalidates the 
instructions. High reliability is a feature of the system 
which includes positive fail-safe operation. In addition to 
programmed computer checks, the probability of an un¬ 
detected error in the transmission of data is only 1 in 
10 million. Mobile Communications, of Melbourne, was 
the prime contractor for the system, and was responsible 
for the supply, installation and commissioning of all UHF 
radio and supervisory control equipment. (Mobile Com¬ 
munications, PO Box 105, Clayton, Vic, 3168.) 
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University EQUIPMENT 

All backed by University sales & spare parts service 


Model MV A—6 vacuum tube 
Voltmeter. AC-DC Volts. 7 
ranges to 1.5KV; P.P. volts, 7 
ranges to 4KV, dB (lmW-600) 
lOdB to -f 65dB; ohms .2 to 
1000M. 

Price each: $45.00 
+ 15% S.T. 

Also available in Kit Form. 


Model UC5 5” Oscilloscope. 
Vertical: lOmV P.P./cm. 

Freq. Range: D.C. to 10 MHz. 
Horizontal: 300mV P.P./cm. 
Wide Sweep 1Hz to 200 KHz. 
Continuously variable. 

Price each $250.00 + 15% S.T. 


All test equipment can be inspected at 

University Graham 
Instruments Pty. Ltd. 

106 Belmore Road, Rlverwood. N.S.W., 2210. 

Telephones: 53 0644 (S lines). 

Telegrams and Cables: Raquip. Sydney. 

Victorian Office. 

Contact Mr Graeme Wright on 397 7253 or at 5 Lengridge Street, 
Werribee. 


REPRESENTATIVES: 


WA: Atkins (WA) Ltd. 

894 Hay Street. 

PERTH: WA. 6000. 

TAS: W. P. Martin and Co. 

202 Argyle Street. 

HOBART: Tas. 7000. 

And 32 Canning St. 
LAUNCESTON: Tas. 7250, 22 844. 
SA: Compar Distributors Pty Ltd. 
33 Market Street. 

ADELAIDE: SA. 5000. 51 6263. 


NEWCASTLE DISTRICT: 

Hunter Engineering Sales Pty 
Ltd. 64 Broadmeadow Road. 
Broadmeadow. 

NEWCASTLE. NSW. 2303. 

Phone 61 4321. 

PORT KEMBLA DISTRICT: 

Hundell Engineering Sales Pty Ltd. 
1 Fitzwilliam Street. 

PORT KEMBLA. 2505. 43 397. 


Also available from all leading wholesalers. 


MODEL MV A—100 Multimeter 

D.C.A.: 0.5-2.5-10-50-250-500- 

1000 (100 KO/V). A.C.V.: 2.5- 
10-50-250-1000. D.C.A.: 10 uA- 
250 uA-2.5 mA-25mA-250mA- 
10A. A.C.A.: 0-10A. Ohms: 20K- 
200K-2M-200M. dB: —20/0/ 
+62. 

Price each: $35.00 4- 15% S.T. 


Model MV A—5 Multimeter. 

D.C.V.: 5-25-50-250-500-2.5K 
(20KO/V). A.C.V.: 10-50-100- 

500-1000 (10 KO/V). D.C.A.: 
50 uA-2.5 mA-250 mA. Ohms: 
0.6K-6M. dB: -20/0/4-22. 

Price each: $10.00 + 15% S.T. 


Automotive Tachometers 

★ Universal Mounting. 

★ Illuminated Dial. 

★ Maximum Rev. Pointer. 

★ Chromed Bezel. 

When ordering please specify: 
6,000 or 8,000 RPM—4. 6 or 8 
cylinder—6V or 12V system. 

3” Diameter. 

Price each $19.50 +15% S.T. 


Model HT-70 Transistor Tester 

for general and power transistors. 
Ranges: Ico: 0-900 uA. 
oo: 0.90-0.99. 

B: 0-200. 

Battery operated. 

Price each: $35.00 + 15% S.T. 


Model “Uniter F” R.L.C. 

Bridge and Multimeter 

Resistance: 0.010-11MO 8 ranges. 
Inductance: 0.1 uH-llOH 

8 ranges. % 

Capacitance: 1 pF-11 OOuF 

8 ranges. 

D.C.V.: .25 to 1,000 6 ranges. 
A.C.V.: 2.5 to 1,000 6 ranges. 
D.C.A.: 0.05 to 250MA 5 ranges. 
Resistance: 0-50MO 4 ranges. 

Price Each $120.00 + 15% S.T. 


MODEL MV A—-4 Multimeter 

D.C.V.: 2.5-10-50-250-1000 (20 
KO/V). A.C.V.: 2.5-10-250-1000 
(8 KO/V). D.C.A.: 50uA-2.5 mA- 
25 mA-250 mA. 

Ohms: lOK-lOOK-lm-lOM. 
dB.* —20/0/+22, +22/+36. 

Price each: $16.00 + 15% S.T. 


Model UAG-22 Audio Generator 

Sine 20Hz-200KHz. Square 60 
Hz-30KHz. Output voltage 7V 
max. Freq. Response +/—1.5 
dB 60 Hz-30 KHz. 

Price Each $40.00 + 15% S.T. 


Model T.V.T. Valve Tester. This 
instrument incorporates lever 
switches for element selection, 
which enables it to test any 
future types of valves, regardless 
of their bass connections. T.V.T. 
price each $88.00 + 15% S.T. 

Tube adaptors. 

90° Model TV2 price each $4 
110° Model TV10 price each $4 
+ 15% S.T. 
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Viewing chemicals in 3D 

Scientists at the National Institute for Medical Research 
in the UK have developed a method of viewing complex 
chemical and biochemical structures in three dimensions, 
obviating the need to build physical models from electron 
microscope or X-ray crystallography data. The method 
uses a small computer, a Honeywell 516, to “draw” the 
structural form on an oscilloscope. When viewed through 
a simple optical device, the pictures assume three- 
dimensional form. 

A specially designed control panel is used to instruct 
the computer to rotate the drawing in any of three axes, 
taking perspective into account, so that all aspects can be 
viewed. When the best view is obtained, the computer is 
instructed to repeat it slightly rotated to form a stereo 
pair. The two images on the screen are viewed through an 
adjustable mirror which splits the operator’s vision. The 
computer holds the two images in its memory until hard 
copy is required through a graph plotter. This copy can be 
presented as the two images or as an anaglyph (a red/green 
double image viewed through coloured spectacles). 

Human factors in telecommunications 

Nearly 100 delegates from 14 countries attended the 5th 
International Symposium on Human Factors in Telecom¬ 
munications held in London recently. The symposium was 
opened by Mr W. J. Bray, director research in the British 
Post Office, which sponsored the symposium. During the 
five days, papers were presented describing experimental 
and field studies that have been made by human factors, 

iiutiiiMiiiiimiHiiitiiiimuuiimiiiHimiiiHimiiiiiiiiiiimiiiiiiinmiiiiii 


Powerful floodlights 



A general view from 120ft above the West Ham 
United football stadium in London when the club’s 
new floodlights were used for the first time against 
neighbouring club, Arsenal The floodlights provide 
90,000 lumens of light at 90 lumens per watt, to 
give the pitch a light level of 1700 lux. Each lamp 
in the lights is only about lin in diameter and 
encased in a sealed glass reflector 8in in diameter . 
Called sealed-beam compact source iodide lamps, 
the lights were developed by Thorn Lighting Ltd, 
Upper St Martins Lane, London WC2, England. 


engineers and psychologists of various aspects of telephone 
users’ behaviour when confronted with typical situations. 

Papers were concerned with such things as callers’ diffi¬ 
culties in dialling, troubles in interpreting signalling tones, 
conversational difficulties over very long distance connec¬ 
tions, and the problems faced in substituting push button 
keys for dials. One session was devoted to visual com¬ 
munications and the part played by “eye-to-eye” contact 
during normal conversation — and the implications of 
this in telephone conversations when a vision link is also 
provided. 

Control in Blackwall Tunnel 



The control room of the recently , opened traffic 
control system for the Blackwall Tunnel and its 
southern approaches in London. Closed circuit 
television cameras, light beam detectors, and buried 
sensors enable one policeman in the control room 
to keep track of all vehicles in the twin tunnels. 

He knows instantly if traffic slows or stops , and can 
operate traffic signals and signs in the tunnel and 
on approach roads to clear the situation. 

iniiiiiiiittiiitHiiimiiiiitiiiiHiiiiiiiiiiiiiiiimiiiniuiiiiimiuiiimuHiiiiii 

Protein research 

Dr J. Ken McDonald, a NASA biochemist, has dis¬ 
covered that one of the body's enzymes, DAP 1 (dipe- 
tidyl aminopeptidase), appears to be a promising tool for 
determining the structure of proteins. For example, it 
could be used to determine the amino acid sequence of 
a wide variety of immunoglobulins, the body’s main 
defence against disease. 

Each protein molecule is a long chain of amino acids. 
Only about 20 amino acids exist in nature, but any 
number and combination of them can be linked together 
to form the various proteins. The new enzyme determines 
the structure of a protein molecule by taking its amino 
acid chain apart one link at a time. DAP 1 starts at 
the head end of the protein chain and removes two amino 
acids at a time. The amino acid pairs, called dipeptides, 
can be identified. The order in which they are released 
gives their sequence in the original molecule. This 
sequential list is a statement of the primary structure of 
the protein. 


Earth station for Barbados 

A contract, worth over $3-million, has been awarded to 
Marconi Communications Systems, of the UK, for a 
space communications station to be established in Bar¬ 
bados. The station will communicate through the Intelsat 
IV satellite to be placed in orbit over the Atlantic Ocean 
next* year. It will give Barbados direct telephone, data 
transmission and television contact with similar stations 
in Europe and North America. 

The Barbados station will have a 97ft diameter dish 
antenna mounted on a reinforced concrete tower, to 
provide maximum strength and stability in an area which 
is subject to earthquakes and hurricanes. The system will 
be able to operate normally in wind speeds of over 60mph, 
gusting to 1 OOmph, while in the “parked” position, it will 
withstand speeds of over 200mph. 
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42 WATTS TOTAL MUSIC POWER (I.H.F. AT 8 OHMS) 
* HIGH AND LOW FILTER * LOUDNESS CONTROL 
* PROVEN RELIABILITY 


Just dial your pleasure and relax. Enjoy the 
magnificent sound that comes with the Mon¬ 
arch SA-500/W — a deluxe solid state ampli¬ 
fier, handsomely presented in a walnut veneer 
cover. Affectionately known as “the work¬ 
horse” of the Monarch range, the SA-500/W 
amplifier is an extremely versatile and com¬ 
pact unit and is very simple to operate. It pro¬ 
vides an ample output of 34 watts continuous 
power to the speakers. It also includes Phono, 

FACILITIES 


Tuner and Auxiliary Inputs, and a Tape-Out for 
the tape recording of your desired pro¬ 
grammes. This smoothly styled amplifier, of 
finest engineered quality, has all the important 
features demanded by the discriminating buyer 
built into every unit. For superb reproduction, 
comparable to anything on the market, plus 
professional reliability, you really can’t go 
better than the Monarch SA-5000/W amplifier. 
Recommended Retail Price $189. 


Front Panel: • Selector-Aux; Tuner; Phono; Mono-Stereo • Volume • Bass • Treble • Loudness • High 
Filter • Low Filter • Power • Phone Jack • Balance 

Rear Panel: • Input-Mag; Ceramic; Tuner; Tape; Tape Output • Speaker Terminals • AC Output • AC 
Fuse • Speaker Fuse 


Australian Distributors: 


W. C. Wedderspoon Pty. Ltd. 


Showroom: 193 Clarence Street, Sydney. 29-6681 


W.A. Leslie Leonard 
London Court, Perth, 6000. 


A.C.T. Homecrafts QLD. S. G. Hughes 

Petrie St. f Canberra, 2600. 154-158 Arthur St., New Farm, 4005. 


TAS. P & M Distributors VIC. Douglas Trading S.A. Sound Spectrum 

87 Brisbane St., Launceston, 7250. 191 Bourke St., Melb., 3000. 33 Regents Arcade, Adel., 5000. wd4/fp 
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Particle generator 



This generator has been installed in the Space Research Department of 
Birmingham University, UK, where it will be used to produce 
simulated micrometeorite particles. It can be mounted horizontally 
or vertically, and can be supplied with terminal arrangements to 
provide electrons or gas ions, such as protons, deuterons, helium, 
.oxygen, etc. Designed at the AWRE, Aldermaston, the generator is 
marketed under licence by Lintott Engineering Ltd, Horsham, Sussex. 


GOODMANS 


LOUDSPEAKERS 
are STILL the 



In recent years, many loudspeaker 
manufacturers have come forth, 
making unbelievable statements 
and claims about the performance 
of their products. Only GOOD- 
MANS have lived up to their 
reputation and withstood the test 
of time. 

STILL, after 20 years in Hi-Fi in 
Australia, Goodmans loudspeakers 
are the 

BEST! 


iMitiimiiiiMimmiiiiiMiiHMiiuiiMitiiimiitmitiiiimiiimmiiMiimiiimtMiiimiimiiMMHMiiMimiimmiiiiMi 


US metric study 

The National Bureau of Standards 
has announced plans for a series of 
national conferences to be held in 
Washington, DC, as part of the US 
Metric Study. The topics to be covered 
at the conferences are: construction, 
consumer affairs, education, labour and 

Bridge traffic control 

An IBM 1800 general purpose pro¬ 
cess control computer, to be used for 
traffic control on Melbourne’s West 
Gate Bridge, will be installed this 
month in the Lower Yarra Crossing 
Authority administration building, a 
half-mile from the bridge. Early next 
year the computer is scheduled for 
connection on-line to the complex of 
automatic collection machines at the 
bridge toll gates; to vehicle classifier 
units which calculate the toll before 
vehicles reach the toll collectors; and 
to the traffic surveillance system. 

The West Gate Bridge, a structure 
8,500ft long and 122ft wide, will 
be Australia’s longest bridge and one 
of the widest. It will carry eight lanes 
of traffic across the Yarra, linking Mel¬ 
bourne’s eastern and western indus¬ 
trial areas. There will be 18 toll lanes, 
six of which will be manned. Each 
manned lane will be equipped with a 
vehicle classifier unit linked to the 
IBM 1800. The collector will key 
into the computer the toll he collects, 
and the computer will check that the 
amount is correct for the class of 
vehicle going through the toll gate. 

Initially, 11 of the automatic toll 
lanes will handle cars only. The 
twelfth will handle all vehicle types, 
and will be used initially to test the 
system which will eventually be ex¬ 
tended to all automatic toll lanes. This 


general. The latter section includes 
agriculture, mining, transport, com¬ 
munication, banking, state and local 
governments, services, small business 
associations and related professional 
societies. Two conferences have al¬ 
ready been held: these covered en¬ 
gineering-related industry and con¬ 
sumer-related industry. 


lane will be equipped with scanning de¬ 
vices which will feed into the computer 
the length of the vehicle approaching 
the gate, its configuration, and the num¬ 
ber of axles and tyres. The computer 
will use this data to classify the 
vehicle in one of four alternative toll 
groups and flash the toll required. 
When the driver drops money into the 
machine's hopper, the computer will 
take four seconds to determine if the 
right amount has been lodged and, if 
so, give the green light. 

As it monitors traffic at the toll 
gates, the computer will accumulate 
information for hourly and daily 
statistics on traffic flow and takings. 
Summaries for longer periods will be 
prepared by the computer off-line. For 
traffic control studies, the IBM 1800 
will gather data on vehicle speeds in 
different lanes. All unusual events — 
such as excessively fast or slow traffic 
speeds, wrong way movement, use of 
emergency telephones, or extreme wind 
velocity — will be monitored by the 
computer. In these instances, an alarm 
will register at the control point and 
the appropriate details will be printed 
out for study by the traffic supervisor. 

The traffic supervisor’s office will be 
equipped with closed circuit television 
monitors connected to TV cameras 
located at strategic points along the 
bridge and at the toll gates. B 



I DISTRIBUTORS PTY. LTD. 


■ SHOP 32. ASH STREET. 
ANGEL ARCADE, SYDNEY 

| Telephone 28 3718, 28 3926 

■ Please forward details of 

Goodmans loudspeakers. 

Name .. • • .. 

Address . 

. State . 
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Streaming Your Stereo Sy 
with KENWOOD’S TT-IO^ 
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180-WATT SOLID STATE 






















KENWOOD has the answer to 
the flaws that have bugged your 
stereo system. It’s the “total 
circuit stereo system" - which 
means KENWOOD has exactly 
the right stereo instrument for 
that weak spot in your stereo 
system. The TT-10 tape deck 
is an ideal remedy. It fully mini¬ 
mizes recording and playback 
“Hiss” distortion while halting 
usual low frequency hum mod¬ 
ulation. This 3-head deck has 
three tape speeds-7-1/2 ips and 
3-3/4 ips for Hi-Fi recordings 
and 1-7/8 ips for speech record¬ 
ings. The KL-880 4-way, 5- 
speaker system has a 15-inch 
free-edge woofer, a 5-inch cone 
type midrange, horn type high 
midrange squawkers with two 
tweeters. The HS-3 head phone 
also offers pure-tone clarity. 
The KA-6000 amplifier is a dy¬ 
namic 180-watt model able to 
drive even low efficiency speak¬ 
ers. Separately, as new mem¬ 
bers of your stereo system, or 
in a combined unit these KEN¬ 
WOOD instruments provide “to¬ 
tal circuit stereo system" per¬ 
formance. 


the sound approach to quality _ 

® KENWOOD 

TRIO ELECTRONICS, INC. 

6-5. 1-CHOME, SHIBUYA. SHIBUYA-KU. TOKYO, JAPAN. 


Sole Agent in Australia: Jacoby, Mitchell & Co., Pty., 
Ltd.: Head Office;469-475 Kent Street. Sydney Tel: 26-2651 
Melbourne; 15 Abbotsford Street Tel: 30-2491 Brisbane; 

56 Edward Street Tel: 2-6467 Adelaide; 652 South Road, 
GlandoreTel: 53-6117 Perth; Jayem Electronics. 252 William 
Street Tel: 288102 Tasmania? K.W. McCulloch Pty., Ltd., 

57 George Street, Lounceston Tel: 25-322 Newcastle; 
Edmunds Moir & Co., Pty.. Ltd., 18 Wood Street Tel: 61-4991 
Distributor in New Zealqnd: JOHN GILBERT & CO., Tasman 
Buildings. Anzac Ave., Auckland, C.l. 
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30 -WATT 

FET SOLID STATE AM/FM STEREO 
RECEIVER TK-20U 

* F.E.T. (Field Effect Transistor) 3-Gang Tuning 
Condenser frontend for superior sensitivity, im¬ 
age rejection and cross modulation ratio. 

* Dimensions: 

14-1/16"(W), 4-3/4”(H), 1M/4”(D) 



40 -WATT 

SOLID STATE STEREO AMPLIFIER 

TK-150U 

* 5 pairs of input terminals for MAG, AUX 1, AUX 
2, TAPE REC and TAPE PLAY, 

* Damping factor: 40 (at 16ohms), 

20 (at 8 ohms) 

* Dimensions: 

10-1/4”(W), 4-l/8”(H), 9-3/8”(D) 


® ® © ® « % 





60-WATT 

SOLID STATE STEREO AMPLIFIER 

TK-250U 

* 2 sets of stereo speaker terminals and front 
panel speaker selector switch. 

* Dimensions: 

13”(W), 4-l/8”(H), 9-15/16”(D) 


Ask for a catalogue or demonstration by your 
nearest dealer. 


To: Jacoby Mitchell & Co.,Pty.,Ltd. EA 

469-475 Kent St., Sydney. 

Send me information on KENWOOR 
RECEIVERS, AMPLIFIERS, SPEAKERS & 
name of nearest KENWOOD retailer. 


NAME:AGE: 


ADDRESS: 


































By George Hughes 


THE 


HOT 

CANARY 


The above title does not refer to the musical number of the 
same name. Rather is it the name of an electronic device 
designed to imitate the carefree warbling of this popular 
bird. And, while no one would seriously suggest it as a 
substitute for the living creature, it effectively demonstrates 
just what can be done with basic electronic circuits. It also 
proves that our projects extend into many fields, even if this 
one is strictly for the birds! 


On his return from Expo 70 in Japan, 
our editor took the opportunity of 
unleashing a rather amusing and 
fascinating device on us in the form of an 
electronic canary. It is a most intriguing 
device, fashioned in the form of a base and 
perch on which stands a toy canary. In 
fact, the base is the “works” of the device, 
containing batteries, electronic circuitry, 
speaker, and an on-off switch. In spite of 
its electronic origin, the song it produces is 
surprisingly lifelike. 

At switch-on, the “song” commences 
with a relatively long duration, decreasing 
frequency whistle lasting about five 
seconds. This is followed by a rapid 
warbling at about quarter second intervals. 
At each of these intervals, the frequency 
or pitch of the whistle changes from a high 
one through about three to four octaves to 
a low one. 

After about six or seven seconds of 
warbling, the song switches off for a time 
equal to the on period, after which the 
whole process of long whistle and warbling 
recommences. This cycle is repeated for as 
long as the unit is switched on. 

While intriguing enough on its own, the 
editor pointed out that the effect is even 
more realistic when a number of such 
devices are left to run at random. Since no 
two have exactly the same time cycle, 
they drift in and out of phase with each 
other, sometimes singing in chorus, in 
pairs, or solo. The effect, he assured us, is 
most effective. 

After our initial surprise and 
amusement, our reaction was to find out 
what made the thing tick - or whistle, if 
you prefer it. After tracing out the circuit 
it was found that two transistors, two 
inductors, and a few resistors and 
capacitors were connected in three basic 
types of oscillator circuit. 

The most obvious circuit was a free 
running bistable multivibrator (or 
flip-flop) functioning as a long period 
timer, cycling at 10-15 second intervals. 
This flip-flop controls the “on” and “off’ 
periods of the whistling sequence. 

The second circuit is a blocking 
oscillator. It is used to form the whistle 
tone and is coupled to the loudspeaker by 
the secondary winding of the feedback 
transformer. 

The blocking oscillator has two 
desirable features in this role. One is that 


it produces a sawtooth waveform; a shape 
which apparently approximates the 
canary’s note very closely. We confirmed 
this by experimenting with square waves 
and other shapes, none of which were 
suitable. 

The second is that its frequency is 
readily controllable by operating voltage 
and reactive circuits. In this section of the 
circuit, we have a combination of the two, 
producing the “chirp” in a rapidly 
repeating manner. 

The third oscillatory circuit is another 
flip-flop effectively in parallel with the 
first flip-flop. While the first flip-flop is 
slowly timing out, the third circuit is 
changing over at a rapid rate impressing its 
effect on the blocking oscillator, 
producing the necessary “chirp”. 

Now that we have a basic idea of the 
three circuits, we can examine their action 
more closely with the aid of the complete 
circuit diagram. 

For ease of explanation, let us consider 
first the second of these three oscillators; 
the blocking oscillator. This consists of the 
AC 128 transistor, the T03 transformer, 


the .018 capacitor, and the IK resistor. 
The primary winding of TO3 functions as 
a tapped inductor providing a 180 degree 
phase reversal between the collector, 
connected to one end, and the base 
connected to the other. 

At the moment of switching on, all 
capacitors are in a discharged state. The 
50uF capacitor (Cl) between the positive 
rail and the 100K resistor connected to 
the negative rail, will, initially, hold the 
base of the AC 128 at positive rail 
potential, preventing oscillation. As the 
capacitor charges, the base moves towards 
the negative rail potential and the blocking 
oscillator oscillates. 

This is the opening note of the canary’s 
song. It is relatively long, starts on a high 
frequency, and slowly decreases until it 
breaks into a “chirp” or “warble”. 

As the voltage increases, the increasing 
forward bias applied to the AC 128 
increases the base current flowing through 
the inductor TD3. As the current through 
this inductor rises its inductance falls due 
to the progressive saturation of the core. It 
is this change of inductance which changes 
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An internal view of the “Hot Canary'* electronics. Other plastic cases 
and methods of mounting the circuit board and battery can be used if 
desired. Layout is not critical. 
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the pitch of the opening note. 

As the voltage increases still further a 
point is reached where the two transistors 
can function as a flip-flop. This action is 
somewhat complex as there are two time 
constants involved; a short one determined 
mainly by the .003 3uF capacitor which 
provides the repetition rate for the 
warbling function, and a long one 
determined by the 50uF capacitor (C2) 
which provides “on” and “off” periods. 

The bias current passing through the 
inductor steadily increases to the point 
where the blocking oscillator’s feedback 
circuit is so heavily shunted by this low 
reactance (now essentially the 50uF 
capacitor Cl) that oscillation can no 
longer be sustained. 

The AC128 is now turned on so hard 
that a change-over pulse through the 
.0033uF collector coupling capacitor to 
the base of the AC125 (or AC126) is 
generated. This turns this flip-flop over, 
completely cutting off the AC 128 via the 
50uF coupling capacitor, C2. 

The time constant of the 22K/2uF 
series RC circuit now takes over, and holds 
the flip-flop over for the period between 
“chirps”. This then allows the AC 128 to 
switch on again to re-establish oscillation. 
During the cutoff period of the AC128, 
the 50uF capacitor Cl, loses some of its 
initial charge, but regains it during the 
next “on” period. The result is that the 
charging cycle of this capacitor is repeated 
for a short time, again passing current 
through the inductor to produce the 
desired effect of a fast, changing “chirp” 
frequency. 

When the long period flip-flop changes 
over, the AC128 is cut off completely, 
preventing any of the foregoing actions 
from taking place. The 50uF capacitor Cl, 
then loses almost all its charge, with the 
entire process just discussed repeating 
itself after the long period flip-flop 
changes back. 

Having analysed the behaviour of the 
circuit we then considered how practical it 
would be to duplicate it with components 
readily available on the local market. The 
biggest problem was the two miniature 
transformers involved. Since a reliable 
source of the original transformer types 
was unlikely to be available in Australia 
we had to consider whether we could find 
a local product with the same 
characteristics, or evolve a circuit which 
would achieve the same end result without 
recourse to transformers at all. 

While awaiting delivery of sample 
Australian transformers which we felt 
might be suitable, we investigated this 
other possibility, using flip-flops and 
sawtooth generators. After a lot- of 
juggling with time constants and mark 
space ratios, we achieved a result which 
was at least promising, even though it was 
a long way from what was required. 
However, by this time the flip-flops 
controlling the “chirp” and “on” period 
of the sawtooth oscillator had grown in 
complexity and number of components to 
an uneconomical degree. Our bird 
appeared to be taking on the size of a 
vulture rather than a canary! 

Fortunately, subsequent experiments 
with locally available transformers 
indicated that they could be substituted in 
the original circuit. The local units are 
physically larger than the original ones, 
but are otherwise very suitable, requiring 
only a few changes of resistance and 
capacitance around the circuit to produce 
a result very similar to that provided by 
the original. 


There is plenty of room for experiment 
here. Once the basic functions have been 
achieved one can fiddle with circuit values 
to one’s heart’s content in pursuit of the 
elusive “perfection”. In fact, we present 


of Veroboard, rather than involve the 
builder in the unnecessary expense of a 
printed wiring board for such a simple 
configuration. A drawing of the layout of 
this board is shown and is based on 0.15in 


The complete 
circuit diagram of 
the “Hot Canary”. 
Despite its 
simplicity, its 
action is quite 
complex. Refer to 
the text for the full 
explanation of its 
operation. Similar 
type germanium 
transistors can he 
substituted if 
desired. 




HOT CANARY e(^*T)c 


3/MS/24 


The method used to mount the 
speaker on the panel. Lugs are 
formed by cutting into the panel 
from each side and from the top 
(see text). 

the idea as an electronic exercise and basis 
for experiements, rather than a serious 
project in its own right. Considering the 
relatively small cost of the components 
involved, we feel that this approach is 
justified. 

We deliberately chose the cheaper type 
germanium transistors for this project in 
order to keep cost to a minimum. They 
are quite adequate for the job and 
temperature changes are not a serious 
problem. A further saving was made by 
assembling the whole unit on a small piece 


between holes. 

The speaker used is a small 8 ohm unit, 
and it can be either a 2 inch or 3 inch one. 
The circuit board and speaker can be 
mounted in an imitation birdcage or a case 
of strictly utilitarian appearance. This is, 
however, left to the fancy of the 
individual reader. 

A suitable housing for the “Hot 
Canary” electronics can be made from 
virtually any decorative plastic box of 
sufficient size to take all components. A 
visit to the local toy shop or department 
store should provide plenty of inspiration, 
limited only by one’s imagination and how 
far the finished product needs to be 
“prettied up”. We made our bird’s 
environment from a small plastic electrical 
junction box. 

Two countersunk screws passing 
through the bottom of the box are used to 
mount the Veroboard assembly, spacing 
this off the box by one nut thickness, and 
clamping with a further nut on the topside 
of the board at each screw. 

The power supply is a small nine volt 
radio battery such as the type 216. The 
battery* position is determined by the 
layout of other components within the 
box. It can be held in place by a simple 
bracket fashioned from an aluminium strip 
fastened with a short screw and nut 
through the bottom of the box. The 
ON/OFF switch can be any suitable unit 
such as a slider or push-push type. The 
layout inside the box is not critical. 


PARTS LIST 


iiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiniiitiiitiiiiiutiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiio 


l AC 128 transistor or similar. 

1 AC 125 or AC 126 transistor or 

similar. 

1 A&R Type TD3 transistor 

driver transformer. 

1 A&R Type TO 3 transistor 

output transformer. 

1 8 ohm 2 inch or 3 inch 

loudspeaker to suit case. 

1 Push-on/push-off or slider 

switch. 

1 9 volt battery (type 216 or 
similar) and connector to suit. 

CAPACITORS 

2 50uF/12 volt electrolytic 
capacitor. 

I 2uF/12 volt electrolytic 

capacitor. 


1 0.018uF polyester capacitor. 

1 0.0033uF polyester capacitor. 

RESISTORS 

2 100K resistor, 14 watt 5 pc. 

1 22K resistor-, !4 watt 5 pc. 

1 10K resistor, Ya watt 5 pc. 

1 IK resistor, Y 2 watt 5 pc. 

ASSORTED ITEMS: 

1 Imitation bird (see text). 

1 Plastic case (see text). 

I Aluminium panel to suit above 

(see text). 

1 Piece 0.15 in Veroboard. (see 

layout drw’g.). 

Nuts, bolts, wire, speaker grille 
cloth, steel wire, contact 
adhesive, plastic foliage, etc. 
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This new SONY stereo Cassette tape deck 
brings you sparkling 4-track stereo/2-track mono 
recording/playback to satisfy even “reel to reel’’ 
men. 


SPECIFICATIONS 


FEATURES • Limiter circuit (on-off) to control 
input level for distortion-free recording, even if 
input volume is unexpectedly large • Manual 
Control stereo recording . . . sliding type record¬ 
ing volume controls for each channel, dual VU 
meters • Precision engineered solid-state ampli¬ 
fier for superb hi-fi sound quality • Compact, 
attractive design in good looking woodgrain 
cabinet. 


Recording system: 4-track stereo/2-track mono 
recording and playback • Tape: SONY cassette 
C-60, C-90, C-120 or equivalent • Tape speed: 
1 7 /s ips • Frequency response: 30-12,000 Hz • 
Signal-to-noise ratio: 48 dB • Flutter and wow: 
0.2% • Harmonic distortion: 2.5% • Recording 
time: 1 hour with C-60, IVa hours with C-90 • 
Fast forward and rewind times: 2 minutes with 
C-60 • Inputs: Microphone input, sensitivity: 
— 72 dB (0.2 mV), mic impedance: low. Auxiliary 
input, sensitivity: -27dB (0.035mV), input imped¬ 
ance: 560k ohms. Rec/PB connector, sensitivity: 
-40dB, input impedance: 3.9k ohms • Outputs: 
Line out, output level: OdB (0.775V), load imped¬ 
ance: 100k ohms. Headphone out, load imped¬ 
ance: 8 ohms. Rec/PB connector, output level: 
OdB, output impedance: 8.2k ohms • Power 
requirements: 240V, 50Hz • Dimensions: 15 3 /4W x 
3 7 /8h x 8 5 /8d • Weight: 10 lb 9 oz. 


I To: Jacoby, Mitchell & Co. Pty. Ltd., 467-475 Kent Street, ■ 

Rvrlnov 9000 ■ 


Distributed by: 


Sydney, 2000. 

I Please send me information on the Sony TC-127. 


JACOBY < 

MITCHELL 


| NAME. 

I 

| ADDRESS. 


..POSTCODE.JMS/15-70EA/1170 


SYDNEY-26 2651 • MELBOURNE—30 2491/2 • ADELAIDE—53 6117 • 
BRISBANE—2 6467 • PERTH-28 8102 • LAUNCESTON—2 5322 • Agents: 
CANBERRA-47 9010 • N'CLE—61 4991 • PORT KEMBLA—4 2071. 
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A new era of 
magnificent 
high fidelity 
tape cassette 
sound 
















glueing the cloth, the panel was shaped so 
that it fitted the inside rim of the box, and 
the speaker hole cut in a position 
determined by internal layout of the 
battery and Veroboard circuit board. 

Miniature speakers of the size used in 
this project are not usually provided with 
mounting holes in their rims. As installed 
in portable radios, they are usually located 
in a part of the injection moulded cabinet 
by two or more clamping lugs. 

We overcame this mounting problem 
very easily by first placing the "speaker in 
the desired position and marking its 
outline on the panel with a pencil. From 
each side and the end nearest the speaker, 
three lugs were formed by cutting with a 
pair of snips from the outside edges 
towards and up to this pencil line. The 
lugs were then bent up at the pencil line 
and trimmed to sufficient length to 
enable them to be bent back over the rim 
of the speaker to secure it reliably. The 
method used can be clearly seen in the 
photograph of the speaker on its panel. 

If the system exhibits a noticeable 
“plop” at the beginning and end of each 
warble this may be minimised by placing 
adhesive tape over the openings at the rear 
of the loudspeaker. This will increase the 
back loading of the cone, thus raising the 
resonance. 



Layout of components on the 
Veroboard, viewed from the top. 


A simple carrying handle made from 
two hoops of plated steel wire form a 
simple “cage” for the canary and a 
convenient mounting place for his perch. 
Sprigs of imitation leaves (and flowers if 
you like) take away the bareness of the 
bird’s environment. 

Possible sources of birds and foliage are 
those companies who specialise in display 
materials. These are usually listed in the 
Classified telephone directory, and in our 
case, under “Display and Exhibition 
Equipment and Supplies”. A local 
department store or toy shop may also 
have suitable items. We obtained our bird 
and foliage in Sydney from Oswald-Seely 
& Co Pty Ltd, 265 Clarence St. The bird is 
made of papier mache with real tail 
feathers. Its legs and claws are plastic 
which are extended into thin steel wire for 
the purpose of mounting. The foliage is 
made of plastic. 

Fairly obviously, there is almost no 
limit to the degree of realism which one 
may strive for in such a display. Real 
cages, more life like birds even real ones 
(stuffed) if you can afford it - and with as 
many trimmings as you like are all possible 
if you feel that the realism of the song 
justifies it. 

In any case, we hope that the reaction 
to the “Hot Canary” by the younger fry 
of the household will justify the time 
spent in building this novel project. □ 


Relays, contactors and circuit breakers 
can be adapted to switch load currents of 
up to ten times the rated breaking current 
by the addition of a simple triac circuit, as 
devised by Motorola semi-conductors. 

The key to this increase in breaking 
capacity is the elimination of the arcing 
between contacts on breaking and during 
contact bounce on closure. 

Basically, a triac is connected in 
parallel with the relay contacts. It operates 
to short out the contacts for a limited 
duration while the contacts are opening or 
closing so that they make or break the 
circuit under no-load conditions. 

As the triac conducts for limited 
periods only, it, like the relay, can operate 
on much higher than the normal current. 
In the circuit shown, a relay rated 5 A and 
a triac rated 8A were used to switch a 50A 
load. 

In operation, when SI is closed, the 
supply voltage is simultaneously applied to 
the relay coil and to the triac trigger 
circuit. The relay takes a full 15 
milliseconds to pickup but, in this time, 
the triac can always be switched into the 
conducting state. 

This means the relay-load bearing 
contacts never close with a voltage across 


them and consequently there is no arcing. 

If the circuit is switched on in a 
positive half-cycle, diode D1 immediately 
conducts a trigger pulse to the triac gate, 
and the triac turns on in one microsecond 
. If the circuit is energised during negative 
half cycles, the trigger pulse will be 
delayed by diode D1 for no more than 
half a cycle. 

On a 50Hz mains system, this means a 
turn-on delay in the region of 10 
milliseconds - comfortably less than the 
relay pick-up time. 

During each positive half cycle 
capacitor Cl is charged up. This charge 
drains into the gate terminal during 
negative half cycles, so keeping the triac 
triggered. When the relay contacts 
eventually close the triac ceases to 
conduct, as its anode to cathode voltage 
falls to zero. 

When the relay is de-energised and 
switch SI opens, the capacitor Cl once 
more holds the triac in a triggered state. 
Thus when the relays contacts eventually 
open the full load switches on to the triac 
in just one microsecond. Then as the 
trigger charge drains away the triac turns 
off. (From “Electronics Weekly.”) __ 


An Introduction to 

DIGITAL ELECTRONICS 

SECOND EDITION NOW AVAILABLE 


Our well known basic textbook on digital logic and com¬ 
puters has now gone to its second edition. If you have a 
copy of the first edition, you will probably not need 
the new edition. But if your present copy is damaged or 
lost, or if you missed out altogether, you should certainly 
have a copy of this new and up-dated edition. 

PRICE $2.20 POSTED or $2.00 from “Electronics 
Australia” office: 235 Jones Street, Broadway, Sydney 
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A SIMPLE FLASHER 
FOR 240V LAMPS 


Here is a simple device which can be used in a number of 
somewhat frivolous applications, such as modulating the 
lights in your Christmas decorations, or for “dynamic” 
mood lighting at a party. It could also be used as a 
pseudo-strobe light in a discotheque, with the added feature 
that the lights may be any colour you wish. 

by LEO SIMPSON 


While the device described in this 
article may be something of a gimmick, 
the mode of operation is interesting and 
we are presenting two different circuits 
which do the same job. The project has 
the added feature that, if you have built 
the device and then decide that although it 
works it is, indeed, frivolous, you can use 
the parts to build something really 
practical, such as a light dimmer. 

By way of explanation, the device does 
not flash incandescent lamps in the same 
way that strobe lamps are flashed, for in 
any case, the thermal inertia of a normal 
incandescent lamp filament makes it 
physically impossible to obtain a short, 
sharp flash. Rather, the power applied to 
the lamps is varied in what is basically a 
smooth, sinusoidal fashion so that, instead 
of flashing, the lamps can be said to be 
smoothly modulated at a steady rate. 

Still, when rhythmically varied at a 
rate of, say, 5 to 10Hz, the lamps appear 
to flash as they are rapidly varied 
throughout their full range of brilliance. 
And when you are controlling thus the 
maximum allowable load of 500 watts of 
coloured light, it makes for what the 
younger generation call a “mind-blowing” 
experience. 

Basically, the mode of operation is as 
follows. The heart of the unit is a Triac 
(bi-directional thyistor) which is 
phase-controlled. That is to say, the 
amount of power fed to the lamp is 
controlled by varying the point in each AC 
half-cycle at which the Triac is triggered 
into the conducting state. If the Triac is 
triggered late in each AC half cycle the 
load power is low, while if triggering 
occurs early in each half cycle the load 


power is high. 

To achieve a constantly varying level of 
load power we must have some source of 
trigger pulses whose phase, relative to the 
AC mains supply, is rhythmically varying. 
This is done by using a relaxation 
oscillator which generates trigger pulses at 
a rate of around, but not exactly, 100Hz. 
These trigger the Triac and so interact 
with twice the mains frequency (100Hz) 
to pulse the lamps at a rate equal to the 
difference between the relaxation 
oscillator frequency and twice the mains 
frequency. 

The waveforms in figure 1 illustrate 
how the varying power level occurs. In 
effect, the lamps give a visual indication of 
the “beat” between the twice-mains and 
oscillator frequencies. 

The first flasher circuit, figure 2, 
features a conventional relaxation 
oscillator using a 2N2646 unijunction 
transistor. This has its DC supply derived 
directly from the mains via a “half-wave” 
rectifier and 50uF electrolytic capacitor. 
The AC voltage is applied to the diode via 
a voltage divider consisting of a 10K and 
2.2K resistor. Since a voltage divider was 
required at some point in the circuit we 
decided to place it before the diode as this 
enables a low PIV rated diode to be used 
and initial switch-on currents through the 
diode are kept low. 

The effective DC supply for the UJT is 
approximately 25 volts, though this will 
depend mainly on the level of the mains 
voltage. 

For those not familiar with the 
operation of UJT relaxation oscillators, 
the following explanation may clarify 
matters. With reference to figure 2, the 



0.22uF capacitor initially charges up 
towards the supply voltage via the 33K 
resistor and 10K potentiometer 
(connected as a variable resistor). The 
capacitor charges exponentially, 
eventually reaching a certain voltage 
between the potentials at base-1 and 
base-2 of the UJT, at which point the 
emitter/base-1 junction of the latter sud¬ 
denly becomes a low negative resistance. 

The capacitor is thus discharged via the 
emitter base-1 junction and a high energy 
current pulse results. Once the capacitor is 
discharged the emitter/base-1 junction 
again reverts to a high value of resistance 
so that the capacitor can be recharged. 
This cycle of events is repeated, ad 
infinitum. The result is a sawtooth 
waveform at the emitter of the UJT and a 
train of high-energy, positive pulses at 
base-1 which are used to trigger the triac. 

The 560 ohm resistor in the base-2 
circuit of the UJT serves to improve the 
temperature stability of the oscillator. 

During development of the UJT/Triac 
control circuit just described, it occurred 
to us that the same effect could be 
achieved with a simpler circuit using a 
Diac or symmetrical breakover diode. 
Normally, the Diac is used to 
phase-control triacs in light dimmers and 
similar applications. 

Analysis of typical light dimmer 
circuits shows that, in effect, the Diac is 
operated as a simple relaxation oscillator 
which is synchronised to twice the mains 
frequency. What we need to achieve the 
flasher effect, is a relaxation oscillator 
operating at around 100Hz but not 
synchronised with the mains. This is easily 
achieved by supplying the Diac relaxation 
oscillator with filtered DC, as shown in 
figure 3. 

The mains supply is half-wave rectified 
to give a DC supply of around 340 volts. 
The IK resistor protects the diode against 
surge current at initial switch on. The 
0.22uF capacitor is charged via the 560K 
resistor and 100K potentiometer until the 
voltage across it rises to around 30 volts, 
at which point the Diac breaks down and 
delivers a pulse to the gate of the Triac. 
Once discharge is complete the Diac 
reverts to its normal high resistance state 
so that the capacitor recharged. Thus the 
Diac circuit performs virtually the same 
function as the UJT circuit described 
above. 

The only drawback of the Diac/Triac 
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At left is the completed prototype flasher. Figure 1, 
above , shows how flashing is produced by 
unsynchronised phase control. 
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circuit just described is that its frequency 
stability is not as good as the former 
circuit. This means that having been set 
for a particular flash rate, it will drift 
about markedly over a short period of 
time. As a consequence it cannot be set to 
Hash in time to the beat of the music, 
which the user may wish to do if it is to be 
used in a discotheque or at a party. Some 
drift is also noticeable in the UJT circuit, 
but is not nearly as serious. 

We should perhaps pount out that for 
both circuits there will be some setting of 
the rate control at which the relaxation 
oscillator will tend to lock with the mains, 
so that the lamps stay at a fixed level of 
brightness or may even go out altogether. 
This is quite normal but should not be any 
great disadvantage. 

Of the Triacs specified, all but two 
may be used with incandescent lamp loads 
up to 1000 watts. The SCI41D and 


The interior of 
the prototype 
flasher. All of the 
components are 
visible except the 
control pot , 
which is mounted 
on the case lid. 




Figure 2, above , 
shows the 
re co mm e tided 
circuit using a 
UJT for triggering 
Figure 3, right, 
shows the Diac 



AC06DR should not be used with loads in 
excess of 500 watts. If sustained operation 
at ambient temperatures above 100 
degrees Fahrenheit is envisaged, the circuit 
should be housed in a case with improved 
ventilation, so that the case temperature 
of the Triac does not rise above 90 
degrees Centigrade. 

While all the Triacs specified have 
adequate surge ratings to cope with their 
maximum specified loads, the individual 
incandescent lamps should not have 
ratings in excess of 100 watts. This is 
because the surge which occurs when a 
high power mains-voltage lamp burns out 
can exceed 100 amps before the internal 
fuse in the lamp blows, and this could 
easily ruin the Triac. 

As with other Triac circuits employing 
phase control, the circuits presented tend 
to radiate electrical interference due to the 
extremely rapid switch-on times of the 


Triac. The suppressor inductor LI and the 
two .OluF capacitors bypassing the mains 
help keep the interference to a minimum. 
However it is important that the unit 
should be built in an earthed metal case, as 
the inductor is an efficient radiator of the 
interference and should thus be shielded. 

Incidentally, neither of the circuits 
presented is suitable for use with 
fluorescent lamps. 

While both circuits were tried in the 
laboratory, we built up the unit featuring 
the UJT oscillator in prototype form to 
give readers a few hints on construction. 
The unit is housed in a sturdy diecast 
aluminium box measuring 4-5/8 x 3% x 
2in. These are made by STC and 
Eddystone and are strongly recommended 
for this role. Not only are they rugged but 
they automatically improve the 
effectiveness of the interference 
suppression components, provided of 


course that they are properly earthed. 

The Triac is mounted on a small 
heatsink measuring 2Vz x lVz inches, made 
from 18 gauge aluminium. Since the case 
of the Triac is at mains potential, the plate 
must be isolated from the earthed metal 
case by two insulating pillars. The 
AC10DR and AC06DR are metal cased 
units which are supplied with a mounting 
clamp, while the other Triacs specified are 
in the so-called “TO-66 plastic” 
encapsulation. 

Some readers may be concerned at the 
fact that the full mains voltage is applied 
between the terminals of the 
potentiometer and the earthed case 
and potentiometer case, in both circuits. 
However, the manufacturers’ 
specifications indicate that a maximum of 
1000V AC may be applied between ter¬ 
minals and case, so there is no real cause 
for concern. 

The interference suppression inductor 
LI is not available commercially but is 
quite easily made. Start by winding a layer 
or two of thin insulation tape on a 2in 
length of %in diameter ferrite rod. If a full 
length ferrite rod has been purchased it 
can be cut by filing a nick right around the 
circumference of the rod and then 
snapping it as if it were of glass - do not 
try to saw the rod. Close wind 50 turns of 
18 B and S enamelled wire over the 
insulation tape. Then wind insulation tape 
tightly over the rod in a couple of layers. 
This last step is important - if it is not 
wound tightly the inductor will make a 
buzzing noise due to currents being 
switched by the Triac. 

Most of the circuitry is mounted on a 
suitable length of miniature tagboard. 
Layout is not critical but good wiring 
practice should be followed. The 10K 
resistor becomes quite warm and should 
not be in contact with the inductor LI but 
rather should contact the bottom of the 
case, to improve heat dissipation. 

The output to the lamps is connected 
via a normal 3-pin mains socket mounted 
on one end of the case. The wires to it 
should be passed through a hole of 
sufficient clearance to avoid any 
chafing - a 3/8in diameter hole would be 
suitable. The mains input cord should be 
passed through a grommetted hole in the 
case and anchored with a mains cord 
clamp. The earth wire should connect to 
the case. 

And finally, here is a warning. It is 
generally recommended that persons 
subject to epileptic fits or migraine 
headaches should not watch intense 
pulsating light displays, as such conditions 
may be seriously aggravated thereby. 
Hence devices such as those described in 
the foregoing should be used with some 
caution. □ 
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LOW COST HIGH 
QUALITY MULTIMETERS 

Proven in over 90 countries 



Low-cost pocket meter with pinjack range selection. 
Plastic front panel with heavy duty iron case to exclude 
internal magnetic fields. 

Ranges Available 

DC voltage: 10V, 50V, 250V, 500V, 1000V 
AC voltage: 10V, 50V, 250V, 500V, 1000V 
DC current: 0.5mA, 10mA, 250mA 

Resistance —Range: 0~5kft, 0-500kfl. Midscale: 50fy 5kO. 
Minimum: 10, 1000 



MODEL 

A-303 

TRD 

$25.75 


Is a medium-sized multimeter with 44 micro ampere meter 
movement. Input Impedance 20k ohms per volt. Wide range 
of measurements under the instrument very versatile for testing 
and checking radio and TV circuits. Internally protected 
against overload. 

Ranges Available 

DC voltage: 0.3V, 1.2V, 3V, 12V, 30V, 120V, 300V, 

1.2kV, 6kV, 25kV (with probe) 

AC voltage: 6V, 30V, 120V, 300V, 1.2kV 
DC current: 60OA, 3mA, 30mA, 300mA, 12A (300 mV) 

Resistance —Range: xl, xlOO, xlK, xIOK. Midscale: 250, 
2.5kQ, 25kQ, 250kQ. Maximum: 5kO, 500kQ, 5MO, 50MO 
Load current (LI): 60mA, 600/xA, 60/*A 
Load voltage (LV): 1.5V, 1.5V, 1.5V 
Volume level: -10~ +17 ~ + 63dB 



Pocket size, high performance circuit tester. Internal 
resistance 20,0000 per volt. Safeguarded against overload 
with internal diode. Internally mounted battery. 

Ranges Available 

DC voltage: 0.1V, 0.5V, 5V, 50V, 250V, 1000V 

AC voltage: 2.5V, 10V, 50V, 250V, 1000V 

DC current: 50M, 0.5mA, 50mA, 250mA 

Resistance— Range: Rxl, RxlO, RxlOO, RxlK. Midscale: 50ft, 

5000, 5kO, 50kO. Maximum: 5kO, 50kO, 500k0, 5MO 

Volume level: -20~ + 62dB 

Capacity: 0.0001~0.2/*F 

Megohm: 1~500MO 



This meter features unique design and represents the best 
range of measurement and performance combined in a 
meter of convenient size. 

Input impedance is 25,000 per volt and AC voltage to 
100kHz can be measured. 

Ranges Available 

DC voltage: 0.25v-2.5v-10v-50v-250v-500v-1000v (25k0/v) 

AC voltage: 2.5v-10v-50v-250v-500v-1000v (5kO/v) 

DC current: 40Aa-0.5ma-5ma-50ma-500ma 
Resistance: From 100 ohms to 250k ohms midscale in 
4 ranges 

Load current: L1-15ma-1.5ma-150/ta 

Load voltage: LV-1.5v 

Volume level: -10~ + 10db + 5~ + 36db 


For complete information contact: 


Prices plus Sales Tax if applitable 


® WARBURTON FRANKI 


MLfTl-METERS 


e ADELAIDE 56-7333 
e BRISBANE 51-5121 
• HOBART 23-1841 
e LAUNCESTON 31-3300 
e MELBOURNE 69-0151 


e MOUNT GAMBIER 2-3841 
e NEWCASTLE 61-4077 
e PERTH 8-4131 

• SYDNEY 29-1111 

# WOLLONGONG 2-5444 
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FURTHER THOUGHTS ON CDI 

This article is something of a sequel to that of August 1970 
describing a practical CDI system. It discusses some of the 
problems encountered with CDI systems and their solution, and 

also gives details of a high power unit for competition use. by A. J. FRAZER 


Whilst CDI has a number of distinct 
advantages over most other ignition 
systems in common use, it can also be the 
cause of serious engine damage if 
incorrectly or carelessly installed, or fitted 
to an engine in poor electrical condition. 

If the high-tension wiring to 
spark-plugs, or distributor, are in poor 
insulation condition or are incorrectly laid 
out, a problem known as “crossfiring” 
may be encountered. This is due to the 
well known and very basic fact that 
electrical energy will always dissipate itself 
via the easiest possible path. An 
examination of the equivalent circuit in 
figure 1 will assist in understanding how 
crossfiring can occur. 

In the diagram “C” denotes the 
distributed stray capacitance existing 
between any two spark-plug leads, while 
“R” denotes the distributed leakage 
(insulation) resistance between any two 
spark-plug leads. 

Now consider what can happen if these 
stray C s and R’s are permitted to become 
excessive. Taking a point in the duty cycle 
of a particular engine where spark-plug 
No. 1 is about to be “fired” (i.e., the 
piston in that cylinder is at the top of the 
compression stroke), and spark-plug No. 2 
the next to be fired (i.e., piston only part 
way up on compression stroke), a 
dangerous situation can occur. 

Spark-plug No. 1 will be under 
maximum pressure and thus may require 
15KV to 20KV to fire, whereas plug No. 2 
being under relatively light pressure will 
need perhaps only 8KV to 10KV to fire. 
The result of course can be a weak spark 
occurring at SP2 just before Spl fires, or if 
the leakage R’s are low enough, even a 
strong spark at SP2 dissipating sufficient 
energy to prevent the voltage ever reaching 
a high enough peak value to fire SP1 at all. 

Note that this “crossfired” spark has 
therefore occurred at SP2 at a “timing” 
point many degrees in advance of the 
maximum ignition advance tolerable in 
any engine. 

This form of crossfiring can ultimately 
result in the failure of piston-crowns, 
and/or engine bearings if allowed to 
continue. 

The problem is particularly prevalent 
in an 8 cylinder engine, even with the 
normal Kettering ignition system, and 
most manufacturers of modern V8 engines 
specify a definite spark-plug lead layoqt to 
avoid the immediate proximity of the 
“worst consequence” crossfiring leads. 

When CDI is fitted, due to the much 
higher available spark voltages and faster 
pulse risetimes, this situation is even more 
critical and the lead dress specified by the 
manufacturer is essential. Also, because of 
the greater possibility of open circuits 
occurring in the TVRS type leads used to 
suppress radio interference in most 
modern cars, it could be good insurance 
when fitting CDI to replace them with 
wire cored leads to avoid this increased 
risk of crossfire. 

If “pinking” is experienced under 


sudden acceleration on CDI, but not 
when normal ignition is selected, then 
crossfiring is almost certainly the cause, 
and must be corrected at once or serious 
engine damage will result within a few 
thousand miles. 

Correction of this problem will vary 
with the vehicle and circumstances, but 


HV 

pulse 

FROM 

COIL 


DISTRIBUTOR 


R5X 

* 

- 4 - 


j 

RJ; 


SP2 


Figure 1: A simplified equivalent 
circuit used to illustrate the 
mechanism whereby “cross¬ 
firing” of an engine occurs . 

will consist of the following two basic 
factors: 

1. Reduction of stray C’s:-Ensure the 
maximum possible spacing is used 
between all ignition leads. A few 
small pieces of bakelite, fibreglass, or 
plastic fitted as spacers at regular 
intervals between leads is one sure 
way. 

2. Reduction of stray R’s:- 
Cleanliness is the key to this 
problem. Distributor-cap, leads, 
spacers, etc, must be kept clean at all 
times. Examine all leads for damaged 
or perished insulation. 

Despite some published suggestions, 
in no circumstances should the spark-plug 
gaps be increased beyond 0.050 inches, 
and where crossfiring persists in spite of 


all precautions, a reduction of the plug 
gaps may be necessary. In really bad 
cases where the trouble appears to be due 
to a marginal distributor design, the gaps 
should be brought back to a “normal” 
setting. 

Another problem which is sometimes 
encountered when using CDI on an 
“older” engine where there is a certain 
amount of oil leakage and fuming, is the. 
fouling of the distributor points due to the 
low contact wetting current of 150mA 
generally used. The condition, whilst not 
serious, can be most annoying and usually 
shows up, after CDI has been in use for a 
few thousand miles, as a “fluff’ or erratic 
miss. 

This particular problem is almost 

invariably eliminated by increasing the 
wetting current to approximately 

250-350mA. The increase is best 

accomplished by the use of an additional 

resistor external to the CDI unit, in order 
to keep internal heating to a minimum. 
Provided the total wetting current through 
the points is kept below 350-400mA, the 
point life should be purely mechanical. 

With the correct wetting current, point 
contact surfaces should retain a bright, 
almost polished appearance. Too low a 
current results in a “blackened” contact 
surface, and excessive current will show up 
as slight “pitting” of the points. 

A further “must” when fitting CDI is 
the use of spring or star washers at all 
electrical connections, with particular 
attention paid the trigger lead to the 
distributor. The fast recovery time of CDI 
gives the possibility of extremely high, 
full-power, spark repetition rates, and a 
loose trigger lead can result in spark 
repetition rates of 400pps or higher at 
entirely random engine times. This could, 


MODIFYING FERRITE CORES FOR CDI CONVERTERS 

Those readers unable to complete construction of the author's CDI 
design published in the August 1970 issue because of a delay in supply of the 
specified Mullard FX2242 transformer cores may find the following 
information of interest. 

The Mullard “Vinkor" type LA2100 is identical to the FX2242 apart 
from the fact that one of the cups has a brass insert, easily removable by filing 
or drilling, and the other cup has the centre leg slightly short to provide an air 
gap. This air gap is the real drawback and must be eliminated or severe 
overshoot will be experienced, with as much as 50 per cent higher supply volts 
developed at the idle, thereby endangering the SCR and other components. 

Removal of this air-gap however is not a difficult task providing a little 
care and the following method is adopted. About 15 minutes or so is all the 
time required. 

Firstly put a thin coat of quick drying paint or lacquer (bright nail polish 
or coil dope would do) on the short centre leg of the cup. Using a No. 30E 
grade of floorsander paper on a flat surface, grind the cup outer legs down with 
a figure eight motion. Constantly rotate the cup at the same time, and watch 
carefully for any sign of the paint appearing on the grinding paper. At the first 
sign of the paint, indicating that the job is almost done, cease grinding and 
change the grinding paper to a No. 220 grade “wet and dry" type for the last 
few lOOOths of an inch to be removed. This will impart a satisfactory surface 
finish to the cup. Continue grinding until an even finish is imparted to both the 
inner and outer legs of the cup. 

The same procedure can be applied to the 45mm Vinkors type LA2001 
or 2004, for use in the competition CDI unit in the accompanying article. 
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in a similar manner to crossfire, end in 
quite serious damage to an engine. 

Lest these rather forbidding ideas deter 
the more timid, or less experienced reader 
from enjoying the many benefits of CD1, 
let me add here the following more 
comforting remarks. 

1. Due mainly to the greater HT lead and 

distributor terminal spacing etc., on 
four and six cylinder engines, 
crossfiring with these is a rarity 
unless the ignition system is in a 
deplorably dirty or deteriorated 
condition. 

2. Use of lock washers should be a must in 

any automotive electrical installation 
in any case, so that omission of them 
with GDI is completely inexcusable. 

3. The use of GDI on 8 cylinder engines, in 

the author’s experience, shows little 
gain in normal use apart from fuel 
economy, and is therefore unlikely to 
appeal to any but the idealist or 
competition minded owner. In which 
case the normal ignition system 
would very likely be in absolutely 
top order and condition, thereby 
making crossfire unlikely. 

The GDI circuit given in figure 2 was 
designed with the competition engine, in 
mind, and the trigger circuit was therefore 
chosen to normalise the firing time from 
point opening to spark pulse, in order to 
preserve the distributor advance curve. 
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Figure 2: The author's circuit for a CDI unit for competition use, 
designed to deliver appreciably greater spark power than a "domestic ” 
unit, at speeds up to 12,000 rpm on a V8 engine. This design is not 
recommended for normal use, due to reduced plug life and the 
increased risk of cross firing. 


TO 
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Figure 3: The block diagram of an electronic advance 
system which would permit very fine tuning for 
competition and racing work. 


The converter section was increased in 
power over that required for conventional 
use, in order to improve recovery time and 
thus avoid the possibility of “rev-limiting” 
from that source. 

The converter transformer in this unit 
was built around the 45mm Mullard 
Ferrite core type FX2243, using 18 B&S 
enamel copper wire for the primary, 26 
B&S feedback, and 28 B&S for the 
secondary windings. The entire unit was 
housed in a 4!4in x 3V2in x 2in diecast 
aluminium box, which also provides 
adequate heat-sink area for the converter 
transistors. 

The unit has been bench tested up to 
the equivalent of 12,000 rpm (8 cylinder, 
4 stroke engine), using a 1 uF capacitor. It 
has also been tested at over 8000 rpm 
using a 2uF capacitor. 

The spark power delivered using 2uF is 
of course far too high for normal car use. 
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Due to electrode erosion, a set of 
spark-plugs could be expected to last no 
longer than 3000 to 4000 miles. This is 
more than adequate for racing purposes, 
considering the improvement in 
performance, but no doubt quite 
horrifying to the average car owner. 

Precautions against crossfiring with the 
power provided by this circuit would have 
to be most stringent, and where the HT 
leads could not be kept well separated, it 
could prove advisable to use shielded leads 
to remove any chance of a mishap. 

Use of CDI on a racing engine has the 
further advantage that as the distributor 
points are no longer switching inductive 
currents, the point opening can be reduced 
to a mere 4 or 5 thou instead of the usual 
16 to 18. This almost eliminates the 
troublesome problem of contact bounce as 
a limit to performance. 

An idea the author has played with on 
paper only, is presented here for 
consideration by the more experienced 
electronics buff, who may care to 
experiment with an even more highly 
refined competition CDI. 

Due to the ease of triggering GDI, it 
should be quite feasible to effect the 
complete elimination of the centrifugal 
advance mechanism in the distributor by 
using an all solid state electronic advance 
circuit. This is illustrated in block-diagram 
form in figure 3, and could take many 
circuit forms in practice. 

By deliberately setting the distributor 
mechanically to a static advance in excess 
of the maximum advance point required, 
the correct ignition timing point at the 
“idle” can be regained by introducing an 
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electrical delay to the actual firing after 
the points open. 

This delay could then be controlled by 
a DC voltage derived from a Circuit similar 
to an electronic tachometer, and therefore 
proportional to engine RPM. 

By suitable scaling of this voltage and 
design of the delay circuit, it should be a 
relatively simple matter to provide three 
fully calibrated controls, to instantly set 
any desired ignition timing advance curve 
at will. Control 1 could be calibrated in 
RPM, and arranged to control the timing 
point at which ignition advance would 
commence. Control 2 could be calibrated 
in degrees per 1000 rpm and used to set 
the rate of advance increase, and control 3 
could be calibrated in degrees for setting 
the maximum advance point to which the 
unit will rise at the rate set by control 2. 

A unit of this type fitted to a racing 
engine would allow a very fine degree of 
final tuning, fully repeatable, to be done 
on the day and at the actual site of the 
competition. In fact, the controls, or a 
vernier (electrical) extension of them, 
could easily be brought to the vehicle 
instrument panel for actual “in race” 
trimming purposes by the driver who 
tunes his own. 

The almost infinitely variable ignition 
timing curve thus available could easily be 
one of those small details, that often gives 
one car just that tiny “edge” so much 
needed in competition to enable it to 
triumph over an otherwise identical 
machine. 

EDITOR’S NOTE: The author of this 
article suggests that those readers intend¬ 
ing to construct a light-triggered GDI unit 
similar to that described by George 
Hughes (September 1970) might care to 
consider a modified rotor construction 
which he has found very successful. The 
idea is to use a thin disc of clear perspex 
for the rotor, forming the “light slots” 
by sticking thin strips of masking tape to 
the disc, spraying with matt black paint, 
and finally removing the tape. The disc is 
cemented to the boss using epoxy cement. 
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FORUM 



Diverse reactions to a price rise 


The basis for a great many illustrated jokes is a man peering through 
a small window, above which is the legend “Complaints”. Having 
been in a rather similar situation during the past month, I can say it 
isn't really a joke for the man behind the window. 

Conducted by the Editor 


As you might have guessed, my reason 
for the above statement is the reaction of 
some readers to last month’s price rise. 

This was anticipated, of course, and we 
don’t resent readers having their say. It at 
least gives us the chance to comment, 
which is much to be preferred to a 
one-way communication. 

By way of example, we have a letter 
signed by two readers from Heathcote, 
NSW. They have this to say: 


Dear Sir, 

We read vour latest editorial to the 
sound of “Hearts and Flowers". While 
appreciating the “sheer economic 
necessity" to increase the price of 
**Electronics Australia", what about 
people like ourselves who are students 
either at school or university and who are 
interested in electronics and who are 
unable to spend as much as they would 
like on their hobby? Judging from your 
“Answers to Correspondents", these must 
form a significant part of your readership. 

/ agree with those who feel that 
“Electronics Australia" was excellent 
value for 40c but it was even more 
outstanding value for 30c about a vear and 
a half ago. 

It would seem, if you had any concern 
as a radio amateur for the growth of 
electronics as a hobby in this country, you 
would not set the price of vour magazine 
merely on an economic basis. 

You say that you have decided against 
any reduction in the editorial content of 
your magazine but may we suggest that 
features such as “Trade Releases , 
“Amateur Band News and Notes and 


record reviews are in many aspects 
redundant and only of secondary 

importance . 

“Electronics Australia" will not be 
purchased by us at all after this year. We 
hope you reconsider your decision to 
increase the price." 

J.S. & R.S. (Heathcote, NSW). 


Well now, it is true that the Editor and 
several other members of our technical 
staff are licensed amateur operators and 
are involved in electronics at a hobby level 
as well as a professional level. This is no 
accident, because we have learned through 
experience that the most effective staff 


tend to be those whose interest and 
involvement in electronics goes beyond 
the hours 9.00am to 5.00pm. 

However, even the keenest, most 
enthusiastic staff members can’t be 
expected to work without proper reward. 
Quite rightly, they expect a fair day’s pay 
for a fair day’s work - and so does 
everyone else right along the line, who is 
involved in the production and 
distribution of the journal. And there is 
also the “small matter” of several tons of 
paper, ink, press facilities and a long list of 
other attendant costs. 

To meet these costs, we rely entirely 
on revenue from sales to readers and on 
revenue from advertising. We have no 
'‘tied” readership and receive no subsidy 
from any kind of club or institution. We 
have to stand or fall on our merits, as one 
of a very large number of publications on 
the bookstalls. 

To cut out the polite phrases, the 
message of our September editorial was 
simply: 

*‘We have to put the price up because 
we can’t afford to operate at a loss.” 

In their letter, J.S. and R.S. are 
apparently saying: 

“We think you should be prepared to 
operate at a loss to encourage and assist 
your younger readers.” 

Either that or: 

“We think you should save money and 
keep the price at 40c by cutting out those 
features which do not appeal to us.” 

On the first postulation, it would 
surely be ludicrous for a commercial 
enterprise to operate knowlingly at a loss. 
That way lies bankruptcy. 

Alternatively, it would be inadvisable 
to chop out whole sections of the 
magazine. Whatever section is involved, it 
is important to one group of readers. , 

This is why, in the editorial, we 
maintained that there was only one course 
really open to us. 

As a further example of reader 
reaction, our Assistant Editor, Phil Watson 
had a phone call from a reader who, while 
a long standing champion of the magazine, 
expressed concern that the higher price 
would discourage our younger readers, to 
the ultimate detriment of both themselves 
and the magazine’s circulation. 

While agreeing that it would have been 
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nice to have been able to avoid such a 
decision. Phil pointed out that the 
difference, involved was a mere 10c a 
month. This was no more than the price of 
a simple confection and less than the cost 
of a single milk-shake during the month. 

The caller had to agree, of course, but 
dismissed the idea of people spending far 
greater amounts on confectionery, drinks 
and smokes with: 

“Unfortunately, they don’t look at it 
that way.” 

Two other points were raised by this 
caller, which are worthy of brief 
comment. One, which is hinted at in the 
foregoing letter, was the impression that 
the price rises have occurred within too 
short a time. 

This is true but not for the seemingly 
obvious reason. 

The real explanation is that we kept to 
the old 30c price for far too long, in terms 
of sound business practice. By the time we 
went to 40c, which seemed to be a pretty 
solid jump, the increment had very little 
built-in reserve against rising costs. It 
didn’t take long to reach the point where a 
further rise was inevitable. 

The caller also queried whether there 
was any connection between the current 
price rise and the announcement that we 
were working on a new magazine. 

The answer is emphatically, no. 

We mentioned the new magazine, 
partly because it was timely to do so, and 
partly because we wanted to avoid any 
suggestion that we were succumbing to the 
drudge or rising costs and multiplying 
problems. 

The new magazine has an entirely 
separate budget from our parent company, 
to cover its development and launching. 
Once the first couple of issues have gone 
on sale* it will have to survive on its 
merits. 

Fortunately, for oUr peace of mind, 
some readers have reacted the other way 
to the price rise, as the two letters which 
follow will indicate: 

Dear Sir, 

I have read this month's issue of 
“Electronics Australiaand sympathize 
with your unwillingness to increase the 
price to 50 cents. The magazine is 
excellent value for its price and the articles 
are completely comprehensible. 

I wish you complete success in the 
future for your new monthly magazine, 
due to be published early next year, and 
continued success with “Electronics 
Australia." 

C.W. (Mt. Waverley, Vic.) 


Dear Sir , 

“I gain much pleasure from your 
magazine and am finding the recent 
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articles on electronic ignition particularly 
interesting . 

“The price rise is unfortunate but, as 
long as the material is there, I don *t think 
we will mind. ” 

M.S. (Narrogin, WA) 

And there, I think, we should leave the 
matter of the price rise and turn to 
something more interesting and 
constructive. 

On page 61 of the June issue we 
featured a letter from a reader who asked 
whether it was possible for listener, deaf in 
one ear, to appreciate stereo sound. In the 
intervening months we have received a 
number of letters on this subject and they 
are summarised in what follows. 

The first letter is from a Senior 
Lecturer, Department of Physiology, the 
University of Western Australia. He says: 


Dear Sir, 

In the June issue of “Forum" you 
inquired about the stereo effects heard by 
a person deaf in one ear. 

This resolves down to the question of 
monaural localisation of sound in 
space - the ability of an individual to 
locate a source of sound with only one ear 
functioning. 

Several studies have been conducted on 
this topic, the most thorough being by D. 
W. Batteau of Tufts University, Boston. 
He found that, for frequencies above 
5 KHz, monaural localisation was 
surprisingly accurate and, in many people, 
of the order of 10 degrees solid angle. 

The mechanism appears to utilise the 
folds of the pinna, since changing them by 
filling the folds with wax, or distorting the 
pinna’s shape, drastically changes the 
localising ability. 

This is probably because localisation 
seems to depend on a direct ray entering 
the ear, followed a very short time later 
(10 to lOOuS) by a reflected ray from the 
pinna. The brain presumably has a “map" 
of the pinna and can sort out the resultant 
complex waveforms. When a person's 
pinna is injured in an accident, and a new 
one is reconstructed, it must have the 
appropriate folds or else localisation is 
poor. It takes some time to “learn"a new 
pinna. 

So the answer to your correspondent's 
query is; yes, stereo can be appreciated by 
people deaf in one ear, the stereo effect 
being most apparent for the higher 
frequencies. (The reference referred to: 
“The Role of the Pinna in Human 
Localisation" by D. W. Batteau, Proc. 
Royal Soc. Series B, 1967, 168, pp 
158-180). 

Yours sincerely, 
B. M. Johnstone. 

These observations would certainly 
tend to reassure anyone so afflicted, who 
may be thinking of spending money on a 
new stereo system. But let’s hear what 
typical sufferers have to say: 


Dear Sir, 

Just three years ago, whilst on Barrow 
Island, I contacted a wog known 
euphemistically as “tropical ear". An 
abscess forms against the eardrum, which 
is ruptured by swelling within a day or 
so... etc. You can imagine the effect on 
the hearing. 

However, during the next eighteen 
months, the acuity of the affected ear 
increased from nil (after the event) to 
about 50% of normal. After six months at 
about that level, it gradually climbed to 
about its present level of 75%. 
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Having been without normal hearing 
for three years, it is difficult to compare 
my present appreciation of stereo with 
what it was prior to 1967 a problem 
that may not have occurred to some of 
your readers. However, if my collection of 
tapes is any criterion, / certainly enjoy 
stereo sound no less than I did before and 
1 still appreciate it per se, compared with 
mono . 

/ can certainly distinguish between 
stereo and mono sound, despite the loss of 
acuity in one ear. 

I would add that, whilst acuity was 
making its gradual return, I did find it 
rather difficult to locate a source of sound 
that l could not actually see. This 
functional deafness is still in evidence. 

Furthermore, / have found that, 
although increased gain on the left channel 
does give an apparently balanced stereo 
effect for my hearing, difficulty may be 
experienced in setting the volume controls 
simultaneously. It is necessary to set the 
left channel to give suitable level and then 
balance matters with the right channel . 

/ think that I have tended to develop 
some compensating ability , both in the 
acoustic sense and with a stereo pair of 
loudspeakers as the sound source with 
the proviso that I am looking at them or, 
at least, not in the opposite direction. Try 
blocking one ear, then turn your back on 
the loudspeakers and try to set the 
balance! You may then perceive the 
problem. 

The real problem occurs when 
recording in stereo with a unit having 
stereo headphones but a level meter 
common to both channels. With separate 
level meters it is at least possible to see 
what is getting to the left channel but not 
to hear it in its true relationship to the 
right channel. That is a special problem 
however. 

Speaking as a person with a 257c loss in 
one ear, / have learned to compensate bv 
turning up the gain on the left channel and 
setting the controls with rather more care 
than might be considered necessary by 
those with normal hearing. 

S, D. (North Perth, WA) 


Two or three interesting points emerge 
from this letter. S. D. professes to some 
residual problem with stereo, even with an 
imbalance involving a loss of 25 per cent 
acuity in one ear. I wonder how many 
people have this order of imbalance, 
anyway, and are completely unaware of it. 
Perhaps our correspondent’s rather 
traumatic experience has left him more 
than ordinarily conscious of his 
impairment. 

I have some reservations about his 
suggested test of blocking one ear and 
trying to locate the source of sound. 
Undoubtedly, the victim of any such 
“instant deafness’’ would find the 
situation confusing but, only in a case of 
an accident or a medical emergency, does 
deafness happen that way. It is usually a 
very much more protracted process, giving 
the sufferer a lot of time in which to 
develop whatever compensations he can. 
In such a case, too, memory is dimmed by 
the passage of time, making it difficult for 
the person involved to evaluate the order 
of his loss in terms of subjective 
appreciation. 

The remaining point about stereo 
through headphones is obviously a very 
important one. For ordinary stereo 
listening, it may be possible to compensate 
by using the balance control but this is not 
easy where the phones are being used to 
monitor two channels which are supposed 
to be balanced, as for recording. The only 
resource would seem to be a compensating 
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pad or amplifier in the phones circuit 
only, adjusted to balance the hearing loss 
of the particular individual. 

The matter of using headphones is 
taken up by a reader from Mulwalla, NSW, 
who says: 

Dear Sir, 

I have a hearing loss of about 40% in 
one ear. Before buying a stereo set, I 
wondered whether it was worth spending 
money on equipment which might confer 
little benefit. 

Fortunately, I was able to use a good 
quality stereo set for a short time and this 
gave me the chance to make up my mind. 
I found that I could tell the difference 
between mono and stereo recordings. 

I tried using a pair of headphones, my 
idea being that, by increasing the volume 
of sound to the 4 'deaf’ ear, I could listen 
to stereo properly. Unfortunately, the 
balance control in the equipment had an 
insufficient range of control for my 
purpose. 

Even so, I doubt the validity of the 
idea that stereo balance can be achieved 
simply by increasing the volume of sound 
to the impaired ear. It assumes that both 
ears have a similar curve of hearing 
sensation to sound level, with only the 
magnitude of the sound level changed. 

Quite apart from this, it also assumes 
that the ‘ 4 deaf' ear has a similar frequency 
response to the good one. If it doesn't, 
one might also need separate bass and 
treble controls to make good the 
difference. 

Despite these reservations, I bought a 
stereogram and I consider it money well 
spent, as far as I am concerned. 

(C.G., Mulwalla, NSW) 

As you might have observed, the letters 
have been arranged in increasing order of 
impairment, in order to facilitate 
comparison. So to the next letter: 

Dear Sir, 

I am partly deaf in both ears, one being 
much worse than the other. I have had 
four operations on my right ear during the 
last six years. After each operation, the 
hearing improves temporarily but soon 
declines. 

My enjoyment of stereo is partially lost 
at lower sound levels but, if set up 
carefully both for volume and balance, I 
can enjoy it quite well. Perhaps I cannot 
appreciate it as well as others but I can 
still enjoy it and I am happy for this 
much. 

(T.G.. Hurstville. N.S. W.) 

Last but not least is a letter from a 
reader in New Zealand, who is really 
battling against long odds to enjoy sound 
reproduction: Summarised, his letter runs: 

Dear Sir, 

I suffer from an 80 percent hearing 
loss, particularly at the higher frequencies. 
I use an ear mould in the better ear and a 
maximum power, high tone hearing aid in 
the other one. 

My modular record player feeds two 1 
cu ft enclosures and I find it difficult to 
set the balance control in the proper 
position. I find that I have to listen to 
each loudspeaker separately and it is often 
difficult to tell by listening whether a 
record is mono or stereo. There is a 
tendency for me to hear a mono version 
through the hearing aid. 

I get a reasonable stereo effect at times 
by standing between the two 
louadspeakers each inclined inwards. 
However, if I place the loudspeakers 
outside, I get much cleaner sound, free 
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from distortion and intermodulation. 

At moderate listening levels, / hear 
mainly the dominant notes and miss out 
on the beautiful blending of sound, unless 
I listen close up to one of the 
loudspeakers. / suppose I could overcome 
this to some extent by turning up the 
volume but then I have the neighbours to 
consider! 

(A.C., Grey mouth, N.Z.) 

These last two letters emphasise points 
which are well known to those who have 
had any dealing with hearing impairment. 
Only rarely does impairment involve a 
simple and linear loss of sensitivity, as 
might be compensated by simply 
supplying the faulty ears with a higher 
level of sound. 

As often as not, the impairment 
involves a frequency characteristic, with 
the acuity loss typically increasing with 
rising frequency. This would involve 
means to balance both sound level and 
frequency response - awkward but not 
impossible. 

But the really nasty problem arises 
from curtailment of the dynamic range of 
failing ears. 

As acuity falls and the threshold of 
perception rises, the ear fails completely 
to respond the sound which a person with 
normal hearing would consider to be 
clearly audible. But this lack of low level 
sensitivity is not accompanied by an 
increase in the ability to cope with loud 
sounds. On the contrary, a person with 
impaired hearing may well be distressed by 
loud sounds at least as readily - or 
perhaps more readily - than a person with 
normal hearing. 

The result is that the range in loudness 
of music which a person with average 
hearing would regard as normal and 
desirable, is too great for many with 
impaired hearing. Thus, the loud passages 
are limited to a comfortable level, the 
softer passages are not heard at all. On the 
other hand, if the softer passages are set 
for satisfactory listening, the loud passages 
will distress and produce aural overload. 

If the symptoms occur together, stereo 
listening would seem to demand 
headphones, or headrest loudspeakers, 
with the channels separately manipulated 
for level, frequency response and dynamic 
compression. It becomes a tall order 
indeed. 

The observation of our New Zealand 
correspondent about listening outside is a 
further extension of this total problem. 
Despite his efforts with an earmould, his 
better-served ear is doubtless being fed 
with “mono” signal from both 
loudspeakers plus a mass of room echoes. 
He simply does not have the binaural 
acuity to sort it all out. Hence the 
improvement when the loudspeakers are 
taken outside and the signals rendered less 
ambiguous. 

If conclusions are to be drawn from 
what has been said, it would seem to be 
that listeners with up to about 50 percent 
loss in one ear are aware of progressive 
degradation in their appreciation of stereo 
but they can still derive benefit and 
pleasure from it. When the loss gets 
beyond that, problems really mount up, 
particularly as a high order of impairment 
tends to become complex in its effects and 
often involves the second ear in some 
degree. 

When this stage is reached, the problem 
is less a matter of being able to appreciate 
stereo, as being able to derive reasonable 
pleasure from music in any form. How 
frustrating it must be to be surrounded by 
high fidelity equipment, built to exacting 
standards, yet have to listen to it with an 
aid - or a sense - which is sadly limited. 


■ 
















e n 

o 

O 

O 

□'FI 

ooc 





o ••• o 


THE SERVICEMAN 



On diplomacy and sets that "bounce" 

No one likes a service job that “bounces”. It is bad enough 
when the customer has a genuine complaint, but frustrating 
almost beyond words when the second fault has nothing to 
do with the first one. Just try convincing the customer that 
he owes you a second service fee. 


The story started with a perfectly 
routine fault. No picture, no raster, but 
normal sound. A quick check with the 
EHT lead against the chassis confirmed 
that there was no EHT. Almost 
automatically I reached for a new set of 
valves for the cage, and swapped the line 
output valve first of all. Whereupon 
everything snapped back into place and 
the job was done. It was a classic example 
of the routine everyday fault with which a 
serviceman earns his bread and butter. 
Having collected my fee I thought no 
more about it. 

Alas for my complacency. A couple of 
days later the owner was back at the shop. 

“That set you fixed the other day has 
gone bung again. Could you come and 
have another look at it?” 

It wasn’t so much what he said as the 
look in his eye and the way he said it. It 
was perfectly plain that he believed that 
the original fault had returned and that, 
therefore, I hadn’t done the job properly 
in the first place. 

However, I elected not to “bite” on 
any such implication. Instead I asked the 
usual questions about the symptoms and 
nature of the fault. When he described it 
as a bright band of light about an inch 
high across the middle of the screen, I 
knew I was on safe ground. Fairly 
obviously the line output stage was still 
working and, equally obviously, it was the 
vertical system which had failed. This 
point established, I was then able to feed 
this idea to him in the form of casual 
conversation. It doesn’t always work, bul 
it’s a good place to start from. 

In the customer’s home I checked the 
symptoms, confirmed that they were as he 
had described them, and turned my 
attention to the vertical deflection 
circuitry. The set, although using valves, 
was a reasonably modern one and 
employed printed wiring boards for most 
of the circuitry. One complete board was 
devoted to the vertical system. 

My first reaction was to change both 
valves in this section, a twin triode 
oscillator and pentode output stage, but 
this had no effect. Not being familiar with 
this part of this particular model, I fished 
out the manufacturer’s data sheets and 
studied the circuit. It was a fairly 
conventional arrangement, with the twin 
triode in a multivibrator type circuit and 
the output pentode in a.typical power 
amplifier configuration. 

Taking the circuit voltages as a guide I 
made a preliminary voltage check. I made 
this from the top of the board, which was 
mounted in a cut-out in the chassis. While 


it would have been easier had I had access 
to the underside of the board, this meant 
withdrawing the chassis from the cabinet; 
a rather tricky operation in this particular 
set. As it turned out, I was able to identify 
most of the components directly 
associated with the valve pins and, by 
making contact with their pigtails, read 
the voltages at the appropriate valve pins. 
The only voltage I could not measure was 
that on the screen of the output stage. 

Checking over the oscillator stage I 
soon concluded that all voltages in this 
section were near enough. But when I 
moved.to the output stage it was another 
matter. According to the circuit the plate 
was 200, the screen 190, the cathode 17, 
and the grid -0.5; all with respect to 
chassis. 

Using a VTVM I measured the plate 



The vertical output stage in 
somewhat simplified form . 

voltage as 20, the screen I could not 
measure, the cathode virtually nil, and the 
grid - wait for it - was 20V negative! My 
first reaction to this last figure was that it 
was more likely to be positive rather than 
negative, indicating a possible leaky 
coupling capacitor to the plate of the 
previous stage. However, a careful check 
on the polarity of the meter leads 
confirmed my first impression; the grid 
voltage was negative. 

Interesting though this was, I was more 
concerned about the missing plate voltage. 
For what it was worth, I pulled the valve 
out of its socket and checked again. 
Something close to normal voltage 
appeared at the plate. 

Seeking a likely culprit, I took another 
look at the circuit. The plate of the output 
valve was connected to one end of the 
output transformer, the other end of the 
transformer connecting to the HT line via 
a 330 ohm decoupling resistor, suitably 
bypassed. The only addition to this 


otherwise conventional arrangement was a 
VDR (Voltage Dependent Resistor) 
running from this same HT point to the 
plate end of the output transformer. Bias 
was developed across a 470 ohm cathode 
resistor, again suitably bypassed. 

Looking at the circuit I considered the 
likely failure points. One was the 50uF 
decoupling capacitor on the HT line, 
possibly gone leaky. However, it was not 
showing any sign of distress and, more 
importantly, I remembered that the 
voltage had been restored when I removed 
the valve; an unlikely reaction had the 
fault been in the capacitor. 

Another, and much more likely failure, 
was the 330 ohm resistor. If it had gone 
high it would account for the low plate 
voltage. In fact, it could even have gone 
completely open circuit and there would 
still be some voltage on the plate, being 
applied via the VDR. So all I had to do 
was find the 330 ohm resistor, measure it, 
and replace it if faulty. 

Oh yeah! 

The next half hour was one of the 
most frustrating I have experienced for a 
long time. First I satisfied myself that the 
resistor was not on the top of the board. 
In that case, I reasoned, it must be on the 
underside. So, awkward and all that it was, 
the chassis had to be withdrawn from the 
cabinet, at least part of the way.* 

This gave me access to the underside of 
the board all right, but it didn’t really 
help. After many minutes of fruitless 
searching I could find no sign of the 
resistor. Strangely enough, I did find a 
place on the board where I thought it 
ought to be. Two pads had been provided 
in what appeared to be the correct part of 
the copper pattern and were even drilled 
to take the pigtails. But there was no 
resistor, nor any sign that there had ever 
been one there. 

I made some attempt to trace out the 
copper pattern in the hope that it would 
lead me to the resistor, but soon gave it up 
as a hopeless task. All I succeeded in doing 
was finding a number of leads which 
finished up in a bundle, neatly cabled, and 
which ran off into various parts of the 
chassis. While it might have been possible 
to trace them in theory, I didn’t relish the 
prospect. For one thing, it would have 
meant withdrawing the chassis completely, 
which meant a lot more work and was 
something I hoped I woyldn’t have to do. 

The alternative was either to keep on 
looking and hope that the search would 
not take too long, or to sink my pride and 
seek the assistance of someone who should 
know the answer. Since time is money I 
was not too proud to ask for help in a 
situation like this. Obtaining permission to 
use the customer’s phone I called the 
manufacturer and asked for the service 
department. When they answered I quoted 
the type number of the set, identified' the 
resistor, and then asked, “Where thVheck 
is it?” 

The mechanic at the other end 
laughed. 

“You been caught too? Well, if it’s any 
consolation to you, you’re not the only 
one. Most people get trapped by that one 
the first time. In fact, it is mounted on the 
yoke socket.” 

My natural inclination was to ask why, 
but I resisted the temptation. After all, the 
whole purpose of the exercise was to save 
time, and nattering on the phone, even on 
important matters like this, was not the 
way to do it. So I thanked him kindly and 
hung up. 

It needed only a few seconds to find 
the resistor, and only a glance to confirm 
that it was the culprit. The centre of the 
resistor was a charred mass and when I 
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Measuring is fast and accurate with 



VOLT AMMETERS 



Body 
turns 

180 ° 

& sets in at 
five different 
positions 


KEWSNAP 5 has jaw opening of l 7 /s" with thumb-operated range 
selection. Range selected is automatically identified through a 
viewing window. Four models are available. 


MODEL 

AMMETER RANGES 

VOLTAGE RANGES 

A 

0- 5 & 0- 25A 

of all models 

B 

0-10 &0- 50A 

0-150V 

C 

0-30 & 0-150A 

0-300V 

D 

0-60 & 0-300A 

0-600V 


OTHER MODELS AVAILABLE— 



(Left) KEWSNAP 6. Also has 180° revolving body and viewing 
window. Three models give an ammeter range of 0-300A with 
resistance according to model. 

(Centre) KEWSNAP 8. Meter readings can be locked in position. Jaw 
opening IV 3 ". Three models give a current range of 0-300A and 
voltage range of 0-600V. 

(Right) KEWSNAP 9. Multiple range unit with rotary scale which 
moves with range selection Nine voltage, current and ohms ranges 
are provided with current to 900A and voltages to 750V. 

Distributed by: 

JACOBY 

MSTCHELL 


SYDNEY . 26 2651 BRISBANE 2 6467 

MELBOURNE 30 2491 PERTH 28 8102 

ADELAIDE .. 53 6117 LAUNCESTON 2 5322 
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moved one of the pigtails it came apart in 
two pieces. 

Nor did I have to look far for a reason. 
Lying across the body of the resistor, 
before I moved it, was a bare pigtail 
belonging to another component, and 
which terminated on a chassis lug. The 
resistor was a type in which the entire 
body is made from a homogeneous mass 
of composition material. There is no outer 
insulating case and they can deliver a nasty 
bite if one is careless enough to touch one 
when it is connected in a high voltage 
circuit. 

In this case, the bare pigtail had 
provided a leakage path to chassis, 
carbonising the composition material at 
the surface, then progressing inwards until 
the resistor had been eroded completely 
through. 

Needless to say, a new resistor cured 
everything. Voltages returned to normal, 
the picture opened up to its full height, 
and everyone was happy. 

Only one thing remains to be 
explained. Why did the grid show a voltage 
of -20 in these circumstances? Quite 
simple, really. The previous stage delivered 
a signal having a peak voltage somewhat in 
excess of this figure and, with no bias 
being generated in the cathode circuit by 
reason of there being no plate or screen 
voltage, and with no other positive 
electrodes in the valve to attract electrons, 
the cathode/grid combination functioned 
as a simple diode or half-wave rectifier. 
The result was something close to the peak 
voltage being generated across the grid 
resistor. It appeared as marginally less than 
this on the VTVM, since even this kind of 
meter can load a circuit with as much 
impedance as this one. 

And to cap it all the customer didn’t 
quibble over another fee. Apparently my 
psychology had worked. 

Before going on to my next story, may 
1 commend for your attention the article 
on safety which appears on the opposite 
page. Prompted by discussions in these 
columns in previous months, it is 
submitted by a reader who is an active 
member of various Standards Association 
committees, including the Safety 
Committee TE/1. While much of what it 
says has been said before, it is a 
particularly comprehensive summary of 
the current situation. 

Still on the subject of TV receivers, 
here is another interesting story which 
cropped up not long after the one just 
described. This one concerns quite a 
different type of set - one of the latest 
solid state designs, in fact, and purchased 
only a few weeks previously. As might be 
expected, it involved some rather different 
problems. 

The set was a 12-inch portable brought 
into the shop by the owner, who 
explained that the fault had first appeared 
after only a few hours of operation 
following delivery from the store. The 
picture had “slipped” vertically, so that 
the top half had dropped, with the bottom 
half above it. The effect, he noted, was 
rather like that seen at the movies when 
the projectionist has allowed the film to 
get badly “out of frame”. 

I must confess that this description of 
the fault threw me a little, because while I 
have encountered cases of faulty and 
out-of-phase horizontal syncing, I can't 
say that 1 have ever struck a similar case 
with vertical sync. My first reaction was 
therefore to enquire whether the picture 
was actually locking in the wrong vertical 
position, or if perhaps the vertical sync 
was just very weak, tending to allow the 
picture to roll slowly or perhaps 
synchronise with the mains ripple from 
the power supply. Another possibility 
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which occurred to me was that, in view of 
the fact that the customer had only had 
the set a short while, the vertical hold 
control might not have been properly 
adjusted. 

The customer soon settled these 
doubts by replying that he did in fact 
know how to adjust the vertical hold, and 
of course he had tried doing so as soon as 
the trouble appeared. But although the 
picture seemed to “lock” in place 
convincingly, he assured me that it did so 
in the wrong position. And to make the 
position even more difficult, he had found 
that the effect was not permanent, but 
appeared intermittently. Just my luck! 

It was with some slight reservation, 
then, that I took the set from him and 
carried it into the workshop. Later, when 
other jobs were completed, I switched it 
on. Inevitably it produced an apparently 
normal picture, and the vertical hold 
control seemed to work normally; so there 
was nothing for it but to leave it running 
at the end of the bench while 1 went on 
with another job. Such are the nature of 
intermittents ... 

Some time later when 1 glanced along 
the bench, the trouble had appeared. A 
quick test with the vertical hold pot at the 
back of the set fully confirmed the 
customer's description. Sure enough the 
picture was locking, but in the wrong 
place. 

Actually it didn’t take too long for me 
to realise that the faulty locking was 
dependent upon the picture content. In 
fact, the vertical circuit was tending to 
lock on any reasonably large black or 
near -black area of the picture; only when 
the picture was reasonably light would it 
appear to lock reliably in the correci 
position. Something told me that this 
might not be a true intermittent at all, but 
merely a permanent fault whose effects 
were simply varying with picture content. 
Perhaps it wouldn’t be such a bad one 
after all. 

There was nothing for it, though, but 
to remove the back of the set and prepare 
to seek out the vertical sync circuits. While 
doing this I turned on the CRO, mentally 
noting that it would probably be needed 
even though the trouble might not be 
intermittent. 

Only after removing the back of the set 
did I realise that it was one of the 
“modularised” designs about which 1 had 
recently read. There were six small 
plug-in modules, each encased in a small 
retangular shield can. Reference to the 
circuit diagram which I found tucked into 
a slot in the chassis revealed that these 
modules comprised virtually all of the low 
power or “signal” circuitry of the set, with 
the exception of the tuner and deflection 
oscillators. 

Ideally, of course, servicing a 
modularised set would be a matter of 
simply replacing a faulty module with 
another from the shelf, and either 
repairing the faulty module when time 
permits, or sending it back to the 
manufacturer for exchange. Or so I had 
read. Just for interest 1 rang the service 
department of the manufacturer 
concerned, and enquired regarding 
replacements; the reply was that 
replacement modules were not yet 
available, and no idea could be given of 
when they would be available. 

1 had already noticed that the modules 
were mounted on the chassis of the set in 
a rather compact group, and anticipating 
that testing of the modules might thus 
present an accessability problem, I took 
the opportunity of asking whether 
“extender” leads were available. You 
guessed it, they weren’t. The service 


department couldn’t even supply a plug 
and socket to allow me to make up my 
own. For reasons unspecified, then, the 
fact that the set used modules was going 
to be more of a hindrance than a help 
(perhaps we servicemen aren’t going to 
become redundant so quickly, after all?). 

By carefully studying the circuit 
diagram, I-discovered the module which 



The vertical sync clipper circuit 
of the set involved . Key to the 
trouble was the 1.5K base 
resistor . 

contained the sync separator. And also, by 
swinging the chassis down, that I could 
gain access to the underside of the module 
sockets. With the CRO probe, I set about 
looking for the video input to this section, 


and the output to the vertical oscillator. 

When I found the appropriate socket 
lugs, the waveforms at first seemed 
normal. Then, while watching the vertical 
sync output, I was surprised by the 
appearance of additional “sync” pulses 
between the “normal” pulses. As I 
continued looking, these spurious pulses 
came and went. It became obvious that 
they were produced whenever large black 
areas appeared in the picture, and that 
their position directly corresponded to the 
vertical position of the black areas in the 
picture. 

By this time I had little doubt that the 
spurious pulses were the source of the 
trouble. Nor was there much doubt that 
the trouble was in the sync separator 
module, because the video input to this 
module was quite normal, at least as far as 
I could determine. 

In the absence of an extender lead, all I 
could do to observe the operation of the 
module was to unclip carefully the shield 
can from around the wiring board and its 
integral plug, replace the latter in its 
socket and try looking at waveforms on 
the board with the aid ot a length of 
(Continued on page 189) 


SAFETY—And The Three Core Cable 


The three-cored extension cable is something almost 
uniquely Australian. It is a convenience which has become 
part of our way of life - and it is the biggest single killer of 
all the domestic electrical devices of the country. It is 
directly or significantly responsible for the death of about 
twenty people each year. 


By A. H. Cooper, C.B.E., B.Sc. 


Let us not panic; an extension cord, 
properly assembled, merely extends to its 
far end the facilities of the socket into 
which it is plugged. It adds convenience; it 
adds no danger of its own making. It is the 
incorrectly assembled cord that is the 
killer. 

“Incorrect assembly” includes all those 
stray strands of wire, those conductors 
inadequately clamped, all those faults we 
are aware of from wiring plugs. But 
though these faults can blow fuses and 
generally be a nuisance, they do not often 
cause personal danger. What is most 
dangerous is not to connect the pins at the 
“mains” end of the cord to the corres¬ 
ponding sockets at the “appliance” end. 

The three sets of contacts at each end 
of the cord can be connected in six ways, 
shown in the table. We assume that the 
cord is plugged into a socket wired in the 
recommended way, with active, neutral 
and earth in clockwise order when seen 
from the front of the socket The capital 
letters indicate these socket contacts, and 
the small letters the sockets at the 
appliance end of the cord to which they 
are connected:- 


1 2 
A a a 

N n e 

E e n 


3 

n 

e 

a 


4 

n 

a 

e 


5 

e 

a 

n 


6 

e 

n 

a 


It should be easy to achieve the correct 
sequence (1), but mistakes occur. People 
often make a mirror-image mistake at one 
end or the other, giving for instance 
sequence (4); or they make a moved- 
around-one mistake such as (3). And I 
have been astounded that some people 
wire these cords up haphazard, and if the 


cord doesn’t work, they change the leads 
around and try again. A sort of extension- 
cord roulette! 

Of the wrong sequences, (5) and (6) are 
clearly dangerous, for they connect “e”, 
the earthy parts of the appliance (exposed 
metal-work, etc.) to the active side of the 
supply. But the appliance won’t work, and 
there is a chance that the user will 
disconnect the cord to find what is wrong 
and thereby save his life. 

Another “won’t work” sequence is (3), 
which connects the appliance metal-work 
to the neutral of the supply and should 
not expose the user to danger. But when 
you have read about sequence (2), come 
back and think again. 

Sequence (4) looks harmless enough, 
merely interchanging the active and 
neutral connections to the appliance. In 
almost all cases, this would cause no 
danger, but we shall later see that it can 
contribute to a dangerous overall 
situation. 

We are left with sequence (2), which is 
a treacherous killer. A cord wired in this 
way, plugged into an outlet wired as 
recommended by the Standards Associa¬ 
tion, will function normally. The neutral 
connection gets back to the supply 
authority via earth, but the user has no 
way of knowing this; all he knows is that 
the cord works and is therefore a good 
one. But despite the SAA recom¬ 
mendations, the active and neutral poles 
of supply outlets are often interchanged; 
and even if the socket is correctly wired, 
you can use one of those two-way 
adapters which have one side the mirror- 
image of the other, so that you have one 
“right” and one “wrong” outlet. Plug your 
apparently safe cord into such a socket or 
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Master sound Sales Pty. Ltd. 

400 KENT STREET, SYDNEY. PHONE 29 1527 


LET YOUR HI-FI TAKE ON 
A NEW AND-UNTIL NOW- 
UNKNOWN DIMENSION! 


Monitor Gold, full range world-famous dual concentric loudspeakers, a 
further refinement in the almost legendary Tannoy range. 

ft Entirely new crossover network 

ft Facilities for adjusting treble energy to suit prevailing acoustic conditions 
ft Treble roll-off to accommodate variations in programme material 
ft Smoother frequency response in the middle treble register with a more 
constant impedance characteristic 
ft Impedance is normally 8 ohms, but never falls below 5 ohms. 


adapter, or use it in tandem with a cord 
miswired as in (4), and the active pole of 
the mains is connected to the metal-work 
of the appliance. 

You may have used that cord a 
hundred times quite normally and safely; 
your electric drill is correctly wired. You 
need to use the drill outdoors, so you plug 
your wrongly-wired cord into a convenient 
socket which is wrong-way-round, though 
this fact has never worried you before. 
You go out on to the damp earth and plug 
your drill into the far end of the cord - 
and you’re one of the two dozen fatalities 
of the year. 

Or you take your caravan, proudly 
bearing its sticker proclaiming that it 
conforms to Australian Standard CC-7, to 
a crowded caravan park where you plug 
into a supply which is wrong-way-round. 
This may be due to a wrongly-wired 
outlet, or to one of those mirror-image 
two-way adapters, or to plugging into the 
end of someone else’s lead which was 
mis-wired as in sequence (4); but however 
you do it, the active pole of the mains is 
connected to the metal body of your 
reputedly “safe” caravan. 

The risks are real; the fatalities are 
numerous; what are we to do? Double 
insulation of appliances, so that earth 
connections are not needed, is an excellent 
long-term solution, but it will be longer- 
term in Australia than in those countries 
where double-insulated appliances already 
exist in large numbers. Various sorts of 
prohibition, that cure-all of Australian 
legislators, have been proposed; but 
extension cords are in such general and 
safe use that they could not be prohibited 
in toto, nor can one reasonably prohibit 
the sale of plugs or wire, so that the 
moulded female connector is all that is left 
as a subject for prohibition. And even if 
you can’t buy such a thing, you can 
improvise a less-safe alternative from a 
normal wall-mounting socket. 

Personally I am unimpressed by the 
alternative of prohibiting the making of 
these cords without a licence. I once had a 
shock from a caravan which used a cord 
which the user had bought; but because he 
had found that on many caravan parks he 
needed a cord which was far longer than 
any he could buy locally, he had cut the 
cord and added ten more yards of flex - 
and he had wired it incorrectly. 

The problem calls not for prohibition 
but for education and missionary work, 
directed by ordinary people at ordinary 
people, and the readers of this journal are 
well-placed to be the missionaries. We 
must remind our neighbours that 

(1) sockets should always be 
wired the right way round, even 
though the Standard only 
“recommends” this; 

(2) mirror-image two-way 
adapters should never be used; 

(3) you should never try to make 
an extension cord unless you 
have the necessary knowledge 
and can use the necessary care; 

(4) when you have made such a 
cord, double-check it, visually 
and electrically before you use it; 
and 

(5) if (especially if you are using 
an unknown cord) the appliance 
doesn’t work, don’t touch the 
appliance until you have un¬ 
plugged the cord from the mains. 

And while you are reminding your 
neighbour of the elementary truths, 
remind yourself too. In trying to save 
some of those two-dozen lives needlessly 
lost each year, it isn’t a bad idea to save 
your own. 0 
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OFF-BEAT USES 
FOR YOUR CRO 

Here is an article especially written for the student, amateur 
or experimenter with access to a cathode ray oscilloscope or 
“CRO”. It describes how to use the instrument to measure 
phase shift, impedance, and valve and transistor 
characteristics. 


by L. C. DEBNAM 



Of all the instruments available for 
electrical measurements probably the most 
versatile is the cathode ray orcilloscope. 

In its usual form with a time-base to 
generate the horizontal sweep it is used to 
indicate time-variations of a signal, but 
with different sweep arrangements the 
types of displays available are almost 
innumerable. Two other common sweep 
arrangements are the polar-sweep of radar 
and the line-frame “raster” sweep of 
television; but many others such as the 
spiral sweep (or circular time-base), for 
lengthening the display, or the switched 
sweep, for generating multiple traces, are 
also often used. 

Although many display arrangements 
require complicated circuits, there are 
many characteristics which can be dis¬ 
played simply on a normal CRO with 



phase relationships between two sinewaves 
of the same frequency. 

By geometrical construction as in 
figure 1, it may be seen that if the two 
voltages are in phase the pattern obtained 
is a straight line. Similarly if the two 
voltages are in quadrature (90° or 270° 
out of phase) the pattern is an ellipse, the 
major axis of which may be horizontal or 
vertical. If the two are 180° out of phase 
the pattern is again a straight line but 
sloping in the opposite direction to the 
line obtained with voltages in phase. These 
patterns are illustrated in figure 2. 

As well as these special cases there are 
intermediate phase angles, indicated by 
tilted ellipse patterns. 

If the two voltages generate the same 
amplitude of sweep on the screen, the 
ellipses at 90° and 270° become circles, 
and the 0° and 180° lines are perpen¬ 
dicular to each other. 

Application of a method such as this 
makes it easy to find the phase shift of an 
amplifier. This can be useful when 
designing a feedback system, and when 
used in conjunction with a gain/frequency 
graph can be used to plot Nyquist 
diagrams to determine the stability of an 
amplifier or oscillator. 



0 90 180 270 360 


VERTICAL LAG (DEGREES) 

Figure 2: The patterns produced on a CRO when 
identical frequency sine wave signals are applied 
to both X and Y inputs. 


In this diagram a sa\V-tooth waveform 
(as used in a normal timebase) is applied 
to the horizontal plates, and is drawn 
below the representation of the screen to 
indicate that horizontal deflection is 
obtained with voltage change. The vertical 
deflection in this case is obtained from a 
sine wave voltage, shown alongside the 
screen. 

At time t = 0 on the diagram the 
saw-tooth voltage is at its maximum 
negative value so that the spot is deflected 
to the left of the screen. At the same time : 
on this diagram, the sine-voltage is at 
maximum negative, and downward vertical 
deflection occurs, so the spot is at point 
“0” on the screen. 

At other times, (1-4), the spot is 
deflected horizontally by the saw-tooth 
and vertically by the sine voltage to the 


access to the horizontal deflection plates. 

Most CRCTs today incorporate a 
connection to the horizontal amplifier so 
that an external signal may be applied to 
the X plates, but only when the time-base 
is switched off. This is not as convenient 
as direct connection to the X plates, as the 
signal applied must have a common 
ground with the signal applied'to the Y 
plates, but by careful arrangements this 
problem may often be overcome to 
provide a variety of displays. 

In general, the trace on the screen of a 
CRO is obtained from two separate 
time-varying voltages. The trace obtained 
may be determined by drawing graphs of 
the two voltages and geometrically con¬ 
structing the image as shown in figure 1. 


resultant positions showrl. 

This method may be Used to determine 
the trace shape for any two applied 
voltages, and application of this system 
results in a number of displays limited 
only by the voltage waveforms available. 

In the mid 19th Century Jules Antoine 
Lissajous discovered by the geometrical 
process just mentioned that the com¬ 
bination of two sine waves results in a 
closed line pattern. (This discovery was 
not made on an oscilloscope as he died in 
1880). 

Although a number of patterns are 
available with Lissajous figures, as these 
closed lines are named, and frequency 
relationships may be determined from 
them, the main consideration here will be 

ELECTRONICS Au 


The method of plotting phase-shift 
against frequency is to connect a signal 
generator to the amplifier input and to the 
Y input of the CRO. (The Y input is 
preferable because usually the Y amplifier 
has higher gain than the X amplifier). The 
output from the amplifier is then con¬ 
nected to a suitable load and to the X 
input of the CRO. The frequency of the 
signal generator is then varied throughout 
the range of the amplifier and patterns such 
as those shown in figure 3 are obtained. 

Before analysing the traces shown in 
figure 3 a few calibration precautions 
should be observed. It is obvious from 
these diagrams that the phase shift of an 

(Continued on page 67) 
ralia, November , 1970 63 

L: x V -o-». 
























Electronic 

Parts 

introduces 

the 

self-service 


OUTSTANDING VALUE AT $14.95!! 

ELECTRONIC TOOL KIT 

For Hobbyists Students and Servicemen 


COMPONENTS 

1—Soldering Iron with 3- 
pin plug 30 Watts 240V 
1—Set 3 Spanners. 

1—Coil Resin Cored Solder 
1—Pair Pliers standard 
1—Pair Long Nose Pliers 
1—Pair Side Cutters 


-Pair Tweezers 
-Screwdriver Set complete 
with handle and chuck, 
comprising 
-Screwdriver bits 
“Philips driver bit 
“Pointed awl 
-Spintite for iin nuts 


An inexpensive, yet most comprehensive, pocket-sized 
tool kit. Ideal for the Student, Hobbyist and Practising 
Service Technician. The Soldering Iron is an Austra¬ 
lian made high efficiency 30 Watt 240 Volt type. All 
the other hand tools are imported, high grade steel. 
The complete kit fits snugly into a strong attractive zip¬ 
fastening carrying sachet, 


PRICE $14.95 plus Regd. Postage $1.00 


40 Watt & 60 Watt Instrol-Playmaster 

GUITAR AMPLIFIERS 

All parts now available 

Instrol Electronics specialise in Guitar Amplifiers and 
Guitar Speakers, and the Instrol-Playmaster 116 and 117 
Guitar Amplifiers are the finest available (precisely to 
“Electronics Australia” specifications). They are available 
as kits of parts, as well as built and tested, each kit being 
complete in every detail down to the last nut and bolt. 

Chassis is ready drilled, cadmium plated and finally 
passivated to avoid fingermarking. The front label is 
beautifully finished with black lettering on silver-white 
background. The amplifiers include such extras as 3 
inputs, vibrato and extra treble pull switches, and chrome 
housed foot switch. 


PRICE add freight 

40 watt (116) kit of parts . . $78.00 ($2.00) 

40 watt (116) built and tested $98.00 ($3.00) 

60 watt (117) kit of parts . . $85.00 ($2.00) 

60 watt (117) built and tested $105.00 ($3.00) 

Chassis only. $4.70 (95c) 

Front Label. $2.80 (25c) 

Fuzz Box kit. $13.00 (85c) 


These robust and 
attractive meters 
are available in 
the following 
sizes: 

VP4A If” x 11” 
VP3A 21” x 2” 
VP2A 3” x 21” 
VP45 2” x 2” 
Also Available, meters with scales to 
suit the following 
projects. 

Transistor Tester, 
Aug., 1968. 
Audio Generator, 
Sept., 1968. 

EW2 Power Supply, Sept., 

!” x 1” 1968. 

EW5 F.E.T. Voltmeter, 

H” x 1” Dec., 1968. 


METERS 


VP4A 0-500 microamps.$4.85 

VIM A 0-1 milliamp.$4.75 

VP3A 0-500 microamp.$5.30 

VP3A 0-1 milliamp.$5.20 

VP2A 0-50 microamp.$7.15 ; 

VP2A 0-100 mcroamp.$6.70 

VP2A 0-500 microamp.$6.00 

VP2A 0-1 milliamp (0-20V 

scale).$6.20 

VP2A 0-5 milliamp.$5.90 

VP2A 0-1 milliamp.$5.90 

VP45 0-500uA V.U. scale . . . $5.30 

EW5 0-200 microamp.$3.45 

EW2 0-150 microamp.$2.55 

(Including Sales Tax and Postage) 


GUITAR SPEAKER SYSTEMS 

Featuring the new Instrol guitar 
speaker enclosures. Available as 
kits of parts or ready built. These 
systems, complete with Instrol 
enclosures, include the following 
choice of speakers: MSP, Rola, 
Magnavox, Pioneer, J. B. Lansing. 

Ask for exciting new 

INSTROL 

GUITAR CATALOGUE 

Contains specifications, prices etc. 
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A SELECTION OF OUR LARGE RANGE OF 


PLAYMASTER KITSETS by instrol 


PLAYMASTER 127 
CONTROL UNIT 


3-PLUS-3 STEREO AMP. 


*>LAVMA«T* « WTKWKO 




<> 



m. 


A fully solid-state control unit incorp¬ 
orating a dual linear integrated cir¬ 
cuit and providing equalisation to 
CCIR and RIAA specifications for 
tape replay and maenetic disc pick¬ 
ups (Refer Nov., 1968). 

Kit of Parts.$49.00 

Built and Tested. $69.00 

Alum, knobs extra. $2.00 

Reg’d Post extra. $1.35 


PLAYMASTER 128 AMP. 

A high-powered transistorised stereo 
amplifier for use with the 127 con¬ 
trol unit, providing a performance 
equal to most expensive imported amp¬ 
lifiers. Refer “E.A.” Jan., 1970. 

Kit of Parts.$105.00 

Built and Tested. $125.00 

Reg’d Post extra. $2.00 

PLAYMASTER 123 TUNER 

Fr ;l 1 -gmi 

r 

A solid state Broadcast A.M. tuner 
incorporating narrow and wide band 
selectivity, whistle filter and tuning 
meter. Refer “E.A.” Oct., 1968. 
12iin x 7in x 4|in. 

Kit of Parts. $99.00 

Built and Tested.$119.00 

Reg’d Post extra. $1-35 


* * v v 


A small, modern, solid-state amplifier, 
housed in a metal case 8in x 6in x 3in. 
Refer “E.A.” Aug., 1968. 

Kit of Parts.$47.00 

Built and Tested.$59.50 

Reg’d Post extra. $2.00 

10-PLUS-10 STEREO AMP. 





PLAYMASTER 115 STEREO 
AMPLIFIER 



A high quality solid state stereo amp¬ 
lifier of integrated design for use with 
ceramic or crystal pick-up. 12i watts 
RMS per channel into 8 ohms. “E.A.” 
April, 1967. 

Kit of Parts.$99.00 

Mag. Preamp extra.$11.50 

Reg’d Post extra. $2.00 

MUSICOLOUR 






•OUR 


**"**Y. 


if 


10 watts RMS per channel into 8 ohms, 
a perfect solid-state stereo amplifier. 
Refer “E.A.” Nov., 1968. 

Kit of Parts.$65.00 

Built and Tested.$79.50 

Reg’d Post extra. $2.00 


PLAYMASTER 118 STEREO 
AMPLIFIER 

Output of 8} watts RMS per channel 
into 16 ohms. Output impedances 
either 16, 8 or 3 ohms. Refer “E.A.” 
July, 1967. 

Kit of Parts.$89.00 

Built and Tested.$109.00 

Mag. preamp kit. $16.50 

Mag. preamp built. $19.90 

Reg’d post extra. $2.00 


It will audio-modulate coloured 240V 
lamps to give vibrant, colourful dis¬ 
plays, being fed from a domestic amp, 
guitar amp, organ amp or background 
music amp in a discotheque. Refer 
“E.A.” Oct., 1969. 

Kit of Parts.$47.50 

Built and Tested.$59.50 

Reg’d Post extra. $2.00 

KEY L ES^OR GAN 

Played by touching a stylus on to a 
series of metal contacts, it has a H 
octave range including sharps and 
flats. Refer “E.A.” Jan., 1969. 

Kit of Parts.$35.00 

Reg’d Post extra. $1.35 


fSramSls&HP mm V. 7,11; cfei® 


for descriptive leaflet post coupon 


ELECTRONICS 

nPNITRP 91 a YorkSt.(between 
L-CjN I lull King&MarketSt.) 

PHONE 29-4258 SYDNEY N.S.W. 2000 


□ Play master 

□ Guitar amps and 

speakers Name 


Please include postage stamp. 


C Metalwork 
D Test equip 
O Technical books 


Address- 


Postcode- 
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* TRUSCOTT 
MAIL 
QUOTE 

our effort to serve you. 


Truscott's, 
. sound 
house 

East side of Hindmarsh 
Square, Adelaide 23 3024 


A vast range of 

COMPONENT PARTS 

for YOUR circuit 



Mullard 
AUDIO 
BOOK 

The latest publication full of In¬ 
struction and circuits to construct. 

$ 3.50 

(Add postage) 

contact US for your copy 

TRANSFORMERS 

Low voltage equipment types 

22v x 2. 1.25A x 2 . . $6.60 

30v. ,6A. $8.35 

30vt25, 20, 2A . . . . $10.35 

32v. 2A. $9.35 

32v X 2, 1A x 2 . . . $8.35 

36v CT, 2.5A . . . . $12.80 

38.8v cY, 1 .5a .. .. $7.10 

40v XT. 2A. $6.“~ 

50v CT. 1.5A.$11.1 

70v CT, 750MA .... 

75v CT ,750 MA . . . 

15v, 1A. 

T12.6, 9.5, 8.5. 7.5. 6.3. 

" IV. 1A . . . . . . 83.70 

7.5, 24, 20, 17.3 (15) 


6.3v, 1A. 

6.3v’ cV, 2 ^.25A '. 
6.3v CT, 3A . . 

6.3v CT. 3A . . .. 

+ 1?A. X 2 

hi * ?• - i - 2sa x 2 


t 2 . i.: 

‘Ik* 


x 

X 

2A . 
1.2SA 


2A x 2 

“ “0 ‘' 


•i. Ta 

2. 2.5A x 2 


s 

15 v, 

17v’ TlTSv, 400K 
17v T11.5v. 4AM 


MA 


B 


|:lo 

1.10 

(Add Pack-Postage) 


E.A. PRINTED CIRCUITS etc. 


67^4° . 

nmia- 
ii;?i : 

69/CIO 
69/FI0 . 
69/01 . 

69/P5 . 


$2.55 

$2.35 

$ 2.86 

$4.35 

*i:ll 

?:8S 
“.10 
06 


69T5 
70 A1 
70cB1 


fill 

h 


70 P 

7or 


70R. 
70TX1 

•f; - - 


AA300" 


(Add Pack-Postage) 


.1 Grid matrix boards 
3ln x 3in . 45c 

6ln x 6ln . $1.30 
9ln x 9in . $2.70 
12in x 12in . $4.90 
COPPER LAMINATE 
BOARDS 

Sin x 3ln, Sin x Sin, 
9in x Sin, 12ln x Sin. 
12in x 12ln. T.M.Q* 
ETCHING KIT $1.26 
1/16in CIR-KIT 33c 


FOR LINING IN 

SPEAKER 

ENCLOSURES 


'INNERBOND 


•• 


1 sq. yd 

2 sq. yd 
4 sq. yd 


(Add pack-postage) (Bulky) 


|i:?S 

*6.50 


We also stock . . . 


Knobs 
Switches 
Coll Formers 
Baiuns 
Ferrites 

f.m 

Trimmers 


Standoffs 

Spacers 

Verniers 

Connectors 

Fuse Holders 

Grommets 

Terminals 

Bezels 


me 

Oucon 

Philips 

Murata 

Scope 


Chasses 

Diecast Boxes 

Dials 

Resistors 

Neons 

Cables 

Valves 

Speakers. 


OVER 70 TYPES OF SPEAKER CLOTH 
Samples — T.M.Q.* 

IN SOUTH AUSTRALIA 

You can't afford to go past . . . 


the,sound 
house I 

• HINDMARSH SO ADELAIDE, bOOO Phone: 233024 233278 


A15A 

AC12S 

AC 1 26 

AC128 

AC187 

AC188 

ADI 61 

ADI 62 

AF116N 

ASZ15 

BA100 


SEMI-CONDUCTORS 

Some popular types from our extensive 
BA102 BZY88 

BC107 OA91 

BC108 OA95 

BC109 PA40 

gig WtVt 00 

BRY39 DIACS 

BZX|1 2N443. 


3ZX70 


2N2102 


stocks. 

2N3053 

2N3055 

2N3638 

2NS457 

2N5458 

2NS459 

2N548S 

40250 

40408 

40409 

40410 


(Please send us your complete kit list for a T.M.Q.*) 


CAPACITORS 

Low voltage pigtail electrolytlcs 


MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

Quality 


35VW 
25VW 
15 T 



1 00 

18 

50 

25 

25 

10 

10 


MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 

MFD 


West German Make. Add pack. 



P. Circuit End-mounted Miniature Electrolytics 


f 


5MFD 

10MFD 

10MFD 

30MFD 

50-MFD 

lOOMFr 

200MFI 

500MFI 


10VW 

10VW 

30VW 

10VW 

10VW 

10VW 

10VW 

10VW 


(Add Pack-Postage) 


1.9 10-99 100 

12c lie 

12c 11c 

15c 13c 

19c 13c 

17c 14c 

19c 15c 

24c 20c 

33c 27c 


tc 

9c 

11c 

11c 

12c 

13c 

18c 

24c 


Large Capacity — Insulated Can Electrolytics 


ip 



1000MFD 

1000MFD 

2200MFD 

2200MFD 

2200MFD 

4000MFD 

8C00MFD 


63VW 

100VW 

50VW 

100VW 

75VW 

75VW 


1.9“ H 
3.15"H 
1.9" H 
2.35 ’H 
3.15’H 
4" H 
4.5“ H 


(Add Pack-Postage) 


1.375'D 
1.375’ D 
1.375 D 
1 375’D 
2" D 
1.6" D 
2.3" D 


$1.45 

$2.30 

$2.20 

N 

$4.10 

$9.80 


MURATA FILTERS (T.M.Q.*) 


POTENTIOMETERS 

Noise free — Continental—carbon wiper 
Plain Linear 500. IK. 5K, 10K. 25K. 50K. 100K. 250K. 500K. 

1 MEG, 5MEG,.75c 

Plain Log 10K. 2SK, 50K. 100K, 500K. 1 MEG.75c 

Switched Log 10K, 25K, 50K. 100K, 506 k. 1MEG . . .. $1.30 

Ganged Linear 10K, 50K. 5 o6k, iMEG.$1.50 

Ganged Log 10K. 100K, 500K, 1 MEG.$1.50 

(Add Pack-Postage) 


SINCLAIR 

Products 

available 

"T.M.Q. 


DSEPATCH All orders received 8.30 a.m. 
are despatched by i p.m., after 1 p.m. by 
5 p.m. 

POSTAGE: Please add pack-postage to all 
orders, allowing for multiple Items. 
Heavy items often sent by rail or road. 

QUALITY: All our components have 
quality emphasis, carefully selected; all are 
new and guaranteed. 
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amplifier varies with frequency, and this is 
just as true of the amplifiers in the CRO as 
any others. Fortunately the exact phase- 
shifts of the CRO amplifiers are unim¬ 
portant, but the relative phase shifts of the 
X and Y amplifiers are important. 

In most reasonable quality CRO’s the 
phase shifts of the X and Y amplifiers are 
the same, but as a check if the same signal 
is applied simultaneously to both the X 
and Y inputs the relative shifts may be 
determined. 

If the phaseshifts are the same a tilted 
straight line will be obtained, and by 
varying the frequency of the input signal it 
is easy to determine whether this holds 
true for all frequencies of interest. If the 
phase/frequency relationships of the two 
amplifiers are not the same a calibration 
chart should be made before the CRO is 
used for this purpose. 

In most cases (including the CRO used 
in making photographs of figure 3) when 
the two input signals are in phase the 
straight line extends from the lower left 
corner of the screen to the upper right. In 
some cases, however, there is a constant 
180° phase variation between the X and Y 
amplifiers, and with the same signal 
applied to both amplifiers the straight line 
extends from the lower right to the upper 
left of the screen. The particular CRO in 
use should be checked for this charac¬ 
teristic before use. 

Measurement of phase angles within 
quadrants (e.g. between 0° and 90°) may 
be achieved by measuring the major axis 
(maximum diameter) and minor axis 
(minimum diameter) of the ellipse ob¬ 
tained and relating this to similar measure¬ 
ments of the ellipse obtained with a phase 
difference of 90° or 270°. 

Such measurements and calculations 
are time-consuming but fortunately can be 
made much easier with a little care in 
initial adjustments. 

As mentioned earlier, if the vertical 
and horizontal traces are independently 



Figure 4: A circuit arrangement 
for determining the phase shift 
of an R-C network. 


adjusted to be the same lengths, the 0° 
and 180° lines are at 45° to the X and Y 
axes, and phase shifts of 90° and 270° are 
represented by circles. Between these 
quadrature points tilted ellipses are ob¬ 
served. 

If the length of the major axis (D) is 
measured and the length of the minor axis 
(d) is measured for such a tilted ellipse the 
ratio d/D is equal to the tangent of half 
the phase angle from a straight line (0° or 
180 6 ) trace. 

As an example consider the ellipse 
obtained at 30 KHz in figure 3. On the 
original photograph d = 6 mm, D = 42 mm 
thus 

Tan (0/2) = ^= 0.14 
from tables (or slide rule) 

^-= 8°, 0 = 16° 

and the phase angle at 30 KHz is 344°, or 
16° before 360 8 (16° leading). In this 



Figure 3: Patterns showing the phase shift of an amplifier at four 
different frequencies. Top left , lKHz; top right, 3KHz; lower left , 
16KHz; lower right, 30KHz. J 


particular amplifier a 360° phase shift was 
found to occur at 45 KHz. If this is not 
known it would not be possible to 
determine whether the phase angle is 
leading or lagging, but the angle itself may 
still be determined. 

Similar calculations at the other 
frequencies shown give phase shifts of 
154° at 1 KHz, 180^ 3 KHz and 270° 
at 16 KHz. 

The measurement of phase shift in an 
R-C or R-L network may be made in a 
similar manner. A circuit arrangement for 
this purpose is shown in Figure 4. Care 
should be taken to ensure that the 
impedances of C and R are less than about 



Figure 5: A circuit used for 
measuring impedances. 


the following method is simple and 
illustrates the overall versatility of a CRO 
A circuit suitable for measuring im 
pedances is illustrated in figure 5. 

A supply voltage of known frequency 
is applied across the series combination of 
the unknown impedance and a calibrated 
potentiometer (or decade resistance box). 
One input of the CRO is connected across 
the impedance (Z), and the other across 
the resistance (R). To ease calculations the 
X and Y deflection sensitivities of the 
CRO should be set to be equal before 
making any measurements, and the 
following methods of evaluation assume 
that this has been done. 

The supply voltage is most easily 
obtained from the 50 Hz supply and 6 
volts is generally adequate. However if an 
ungrounded signal generator (such as a 



one tenth of the input impedance of the 
CRO (which is usually 1-10 Mil) for best 
results, or if the network is to be used in a 
known circuit, the CRO impedance may 
be shunted with a resistor to simulate the 
conditions under which the network will 
be used. 

To use this circuit the trace sizes are 
equalized by first disconnecting one input 
from the CRO and noting the trace size. 
This input is then reconnected and the 
other disconnected. The gain of the 
deflection amplifier now connected is then 
adjusted to obtain the same trace size as 
previously noted. After reconnecting both 
inputs the phase shift may be determined 
as outlined previously. 

Although the measurement of im¬ 
pedances may be carried out just as easily, 
and possibly more accurately, with meters 


Figure 6: A circuit for displaying 
the plate characteristics of a 
triode valve. 

battery operated unit) is available, other 
frequencies may be used. 

Capacitors usually have neglibible loss, 
and if a capacitor is put in place of Z an 
ellipse with the major axis horizontal or 
vertical is obtained. The resistor, R, is then 
adjusted until a circle is obtained on the 
screen. When this has been achieved 

R = like 

and the capacitance value may be 
determined from the supply frequency 
and value of R. In the case where the 
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ZOOM LENS 
IIJ 22.90mm 


f 1.9 12.5mm 
wide angle 


COSMICAR LENSES 

FOR CLOSED CIRCUIT 
TELEVISION & 16mm CAMERAS 

• 'C' mount 

• Focusing and Iris 

• Top Japanese Quality Pius tax 


Plus Tax 


WIDE ANGLE f 1.9 12.5mm . $38.45 

WIDE ANGLE fl.4 12.5mm . $61.50 

NORMAL ANGLE fl.9 25mm . $18.45 

NORMAL ANGLE fl.4 25mm . $28.10 

NORMAL ANGLE fl.4 25mm MACRO . $41.50 

LONG FOCUS fl.9 50mm . $29.20 

LONG FOCUS fl.4 50mm . $45.40 


^ Trade encuiries. ^ Tax free quotes 


LONG FOCUS fl.9 75mm . $28.10 

LONG FOCUS fl.4 75mm . $57.30 

TELEPHOTO f2.8 135mm . $49.00 

ZOOM f 1.8 22-66mm . $115.00 

ZOOM f 1.5 22.5-90mm . $244.90 

ZOOM f2.5 15-145mm . $575.00 

ZOOM fl.5 22.5-90mm also available as a 

motorized and remote control model ... $692.00 


It Send for brochure showing full specifications. 




Beam 55 deg. with 800 watt 
4-11/16'' long lamp. One 


stop 

beam 


stronger than broad 
__ n. Light and portable. 
HeaMnsulated handle. fully 
tillable. Lamp head 529.95. 
Stand 521.75. Barn doors 
513 90. G.E. lamp 250 hours 
515.50, jap. Ushio lamp 
57.80. All prices plus tax. 

Send for special Brochure. 


NARROW 

BEAM 

LAMP 


HALOGEN LIGHTING FOR 
PHOTOGRAPHIC & TV STUDIOS 



JOBO TANKS 
AND SPIRALS 


No. 35 F-— 
Tank and 
Spiral. 35mm 
58.06. 
Dayload— 
Automat 
35mm 516.70 

No. 16/35—2 x 16mm or 

35mm.58.25 

No. 110—35mm (20) or 127 

or 120 . 56.25 

No. 160—35mm or 2 x 127 
or 2 x 120 . 58.35 


No. 160D—2 x 
35mm or 2 x 
127 or 2 x 
120 

No. 16/160D— 
16mm or 2 x 
35mm or 2 x 
127 or 2 x 

„ 120 . . 

Reporter —5 x 
35mm, 36 

exp. 

5 x 35mm. 
3 x 120 


58.35 


59 35 


515.60 

514.10 



Consisting of loading stand, 
one chemical tank, one 
washing tank for 16mm. 
35mm and 70mm, 5336 plus sales tax. Ditto 33ft out¬ 
fits, 594.10. Extra tanks and spirals available. 


T. 

OUTFITS 



FAMOUS ACUFINE & DIAFINE 
FILM DEVELOPERS 

ACUFINE — For high resolution and finest 
grain. A maximum acutance, ultra fin* - 
him developer con ' ‘ 
the highest effect! 


clmum acutance. ultra fine grain 
combining optimum quality with' 
the highest effective speeds currently available 
with single solution developers. For instance 
ASA 125/FP3 Film Is indexed at ASA 250 
with Acuhne development of 3*a minutes at 70 
deg. temperature. 

PRICE: Quart 51.15. Gallon 54.12 (Post Free), 
DIAFINE (Two-bath): For Highest speeds and 
widest latitude. Usable over a wide tempera- 
ture„ range with o * "* * "— '** 

films. Fast, medium and slow films can now 
without adjustment In developing time. Product, _ 

*ated aV^SO** ASA # * po8ure ,n °* x 01 200 ASA ^ ,,,or * 

^^PrYcI: °Quart A 53.52, gallon 59.96 (post free). 



CRONY 
T 1000 
ELECTRONIC FLASH 


• Weal battery 

• Low cost. 

• ONLY 513.95. 

• Flash factor on 
Kodachrome 28. 


• 30 Joules. 

• Works from 2 
Penlight cells. 

• Wide removable 
diffuser. 

• With case. 


WAGNERS 

R. H. WAGNER & SONS PTY. LTD. 

524 FLINDERS ST., MELB. 3000 62 3114 

WAGNER CAMERAS PTY. LTD. 

43 ELIZABETH ST., MELB., 62 3114 

CHADSTONE SHOPPING CENTRE 56 5814 

Also available from selected dealers 
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Figure 7: A multiple exposure 
photograph showing the Ip/Ep 
plate characteristics of a 12AT7 
triode valve, for grid bias 
voltages of 0, 1, 2, 3, and 4 V. 
Vertical deflection represents 
plate current, and the lowest 
curve represents maximum bias . 


supply frequency is 50Hz this equation 
becomes 

c =~ ij iP‘ uF - 

It should be noted that when the mains 
voltage is used as a supply, a perfect circle 
is rarely attainable as the mains waveshape 
is generally not perfectly sinusoidal. 

Inductors are not as easily measured as 
capacitors because of the resistance of the 
winding, however this may be determined 
at the same time as the inductance. 

When Z is an inductor, an ellipse is 
obtained. To determine the impedance of 
the inductor, the resistor R must be 
adjusted until the dimensions of this 
ellipse in the X and Y directions are equal. 
This is most easily performed by dis¬ 
connecting the CRO X and Y input 
connections alternately, and adjusting R 
until the length of the horizontal and 
vertical lines obtained are equal. 

The impedance of the inductor and R 
are now equal. However in order to 
separate the reactive and resistive com¬ 
ponents of the impedance, the phase angle 
must be obtained by measuring the major 
axis (D) and minor axis (d) of the ellipse, 
and calculating as before. 

Having thus determined the phase 
angle 0, the resistive component (r) may 
be found from the expression 

r = Z. Sin(0) = R. Sin(0) 
and the reactive component and hence the 



Figure 10 (above): The circuit 
used to display the Ic/Vc 
collector characteristics of an 
NPN transistor. Figure 11 (top 
right): A multiple exposure 
photograph obtained using this 
circuit, showing curves for base 
currents of 50, 75 m and 100 
microamps. Figure 12 (right): 
The same curves if viewed with 
the CRO inputs set for AC 
coupling. 


inductance from the expression 

X = Z. Cos(0) » R. Cos (0) 

T _ R. Cos((2f) 

L ~ TWT^ 

or with a 50 Hz signal, 

i - R. Cos(0) 

L “ 314 

In the normal mode of operation a 


In this case it is desired to display the 
plate voltage on the horizontal (X) axis. 
The plate voltage is easily obtained, simply 
by connecting the X amplifier between 
plate and cathode of the tube. 

A voltage proportional to plate current 
may also be readily obtained by con¬ 
necting a resistor in series with the plate 
supply, and measuring the voltage drop 
across it. When measuring such currents 
calculations for the scale factor are simple 



Figure 8: Alternative arrangements which may be used instead of that 
of figure 6 to display triode plate characteristics. 


CRO is used to display a graph of a signal, 
with voltage represented by the vertical 
axis and time on the horizontal axis. 

If the horizontal axis is operated by a 
different signal, graphs other than purely 
“time-voltage” parameters may be ob¬ 
tained, and if the operating voltages vary 
over the same range In a repetitive manner 
such graphs may be displayed conti¬ 
nuously. 

A common example of such a graph is 
the band-pass curve displayed when a 
sweep generator is used, for example to 
align an IF strip. The graph displayed in 
this case is a graph of gain against 
frequency. 

To show how other graphs may be 
plotted, and some of the factors which 
have to be taken into consideration, 
consider the circuit illustrated in figure 6. 
This circuit was used to graph the plate 
characteristics of a I2AT7 triode valve, 
the results of which are shown in figure 7. 

The first factor to be considered in 
displaying such characteristics is the 
nature of the parameters to be displayed 
and the method of obtaining voltages 
representing these parameters from the 
circuit. A factor to be simultaneously 
considered is that the X and Y amplifiers 
must generally have a common connection 
point. 



240V/6V 6V/240V 

TRANSFORMER TRANSFORMER 




Figure 9: A simple method of 
obtaining a variable 50Hz supply 
voltage with isolation. The trqns - 
formers may be from the 
junk-box, while R may be 
fabricated from a length of 
radiator element. 




if the resistor is chosen carefully. In this 
case a resistor of 100,awas chosen, so that 
a current of 1mA developed 100 mV 
across it, thus the vertical deflection could 
be simply calibrated for current from the 
Y amplifier gain settings. 

To obtain a repetitive signal, i.e. a 
sweep action, the HT supply is derived 
from a 50 Hz mains supply biased above 
the cathode by a DC voltage. The DC 
voltage in this case was 100V, so a 50 Hz 
voltage of 70V rms (200V p-p) was used in 
order to vary the plate voltage from zero 
(cancellation of the 100V supply when of 
opposite polarity) to +200V (addition to 
the 100V supply when of the same 
polarity) fifty times per second. 

The grid bias voltage may be 
monitored by a meter as shown, and the 
results in figure 7 were obtained by a 
multiple exposure for direct comparison 
of the curves at different grid bias 
voltages. 

An important consideration in dis¬ 
playing device characteristics is the 
polarity of the signals obtained, and the 
deflection directions of the CRO. These 
determine the selection of the common 
point in the circuit, as it is obviously 
advantageous to display the curves as they 
are normally drawn. 

If the results are “mirrored” vertically, 
the connections to the vertical amplifier 
should be reversed, and if the results are 
mirrored horizontally the connections to 
the X amplifier should be reversed. Two 
re-arrangements of figure 6 are shown in 
figure 8 to illustrate how the circuit may 
be varied to obtain results in the correct 
“sense” if the arrangement in figure 6 does 
not suit the particular CRO available. 
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13-TRANSISTOR 2-CHANNEL 
TRANSCEIVER model CBT-66 

A new standard in transceiver communication. 
Powerful crystal controlled channels snatch 
distant reception with noiseless, distortion-free 
sensitivity. Specially designed stand-by alarm 
switch automatically signals incoming reception, 
no longer any need for pre-arranged trans-com¬ 
munication. Low cost, long lasting trouble-free 
operation. Lightweight durable compact cabinet 
and handsome styling with easy Press-Talk button 
make the TWINCOMM DX a perfect companion 
for work or pleasure. 


■ 13 transistors, 3 diodes, 1 thermistor super¬ 
heterodyne system with 2 channel crystal con¬ 
trolled transmitter and receiver. 

■ Clear transmission and reception with powerful 
1 watt DC input and centre loaded antenna. 

■ Noiseless and distortion-free sound reproduc¬ 
tion with squelch control and noise limiter 
circuit. 

■ Durable, crack-free metal cabinet for long 
lasting indoor-outdoor use. 

■ Attachments for rechargeable batteries, exter¬ 
nal antenna and earphone. 

■ Built-in battery level meter. 


SPECIFICATIONS 

CIRCUIT: Crystal controlled superheterodyne system. 
FREQUENCY: 27 MC citizens band, 2 channels. 

INTERMEDIATE FREQUENCY: 455 KC. 

DC INPUT: 1 watt. 

AUDIO OUTPUT: 600 mW (maximum). 

SENSITIVITY: 1/tV/m (maximum). 

TRANSISTORS: 13. 3 Diodes. 1 Thermistor. 

SENSITIVITY: ImV @ lOdb S/N. 

ANTENNA: Centre loaded antenna. 

SPEAKER (Microphone): 2 5 A" (6.5 cm) permanent dynamic 
speaker. 

POWER SOURCE: DC 12V UM-3x8 or Deak 5/225DK re¬ 
chargeable nickel cadmium battery x 2. 

DIMENSIONS: 2%" (W) x (H) x 1%" (D). 7.4 cm (W) x 
20.0 cm (H) x 4.0 cm (D). 

WEIGHT: 1.9 lb (900 g). 

OPTIONAL ACCESSORIES: Battery recharger kit RCK-51 — 



AVAILABLE FROM: OUMS TRADING CO. PTY. LTD. 

SYDNEY PERTH ADELAIDE BRISBANE VICTORIA CANBERRA 
67 6011 84988 233488 2 9090 42 4236 95 8248 
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As the CRO is normally grounded, the 
circuit arrangement of figure 6 does not 
permit grounding of the supply voltages, 
and disconnection of the CRO earth with 
simultaneous grounding of a supply 
voltage can raise the case to 200V 
potential. For this reason it is convenient 
to use batteries for the DC supplies, with a 
separate battery for the heater so that the 
heater-cathode ratings of the valve are not 
exceeded. 

For the AC supply a variable trans¬ 
former coupled with a 1:1 or suitable 
other ratio isolating transformer is 
generally desirable, as this usually has to 
be set to a value dependent on the DC 
voltage used. 

If a variable transtormer is not 
available an arrangment of two trans¬ 
formers and a potentiometer as illustrated 
in figure 9 is safe and often convenient - 
even though it is not efficient. The two 
transformers are 240V-6V (heater) trans¬ 
formers, which place the potentiometer at 
a reasonable voltage level and also provide 
isolation. The potentiometer should be a 



Figure 13 (above): A circuit 
used to display the Ib/Ic 
characteristics of an NPN tran¬ 
sistor. Note the phase correction 
network on the Y input of the 
CRO. Figure 14 (top right): 
Results obtained with the circuit 
of figure 13: Figure 15 (right): 
Same conditions as for the upper 
curve of figure 14, but without 
the phase correction. 





Figure 16 (left): A circuit arrangement used to illustrate the magnetic 
hysteresis loop of a core material. Figure 17 (right): The display 
obtained with the circuit of figure 16 for a mu-metal core . 


heavy duty one, a value of 4_fUt 10 watt 
generally being sufficient to give adequate 
output current from the second 
transformer for most purposes. 

If a heavy duty potentiometer is not 
available, a ready substitute is a length of 
resistance wire mounted on a board, with 
an alligator clip used for the tapping point. 
A 50 cm (20 inch) length of radiator 
element may be used and although it is 
more unwieldy than a potentiometer, it is 
much cheaper. 

Transistor characteristics may be 
graphed in a similar manner, and a circuit 
used to graph the Ic/Vc characteristics of 
an NPN AC 127 transistor as shown in 
figure 10. The results obtained with base 
currents of 50uA, 75uA and lOOuA are 
shown in the multiple exposure photo¬ 
graph of figure 11. 

When making multiple exposure photo¬ 
graphs of this type the X and Y amplifiers 
should be direct coupled to the circuit, as 
if the CRO inputs are set to “AC” results 
such as figure 12 are obtained, where the 
individual graphs are seen to have centred 
instead or starting from a common 
reference. 

The Ib/Ic curves may be similarly 
presented with a circuit such as the one 
illustrated in figure 13. The results 
obtained with this circuit are shown in 
figure 14 using collector/emitter voltages 
or 2 V and 10V. 

Transistors and transistor circuits are 
more prone to phase shift than thermionic 
valves, mainly due to internal resistance 
and capacitance, and in this circuit it was 
found necessary to correct for the phase 
shift introduced. This correction is 
achieved with the 470K/1000oF R-C 


combination at the Y input of the CRO. 
To compare the resultant graph with and 
without such a correction network the 


photograph of figure 15 was taken with no 
phase correction network and Vce of 10V. 

The principles applied in the previous 
examples may be used to display many 
characteristics, as long as these chara¬ 
cteristics can be represented as electrical 
voltages and initiated at a reasonably fast 
repetition rate, such as from a 50 Hz 
source. 

A final example is shown in figure 16. 
This circuit was used to illustrate the 
magnetic hysteresis loops of different 
metals, and figure 17 shows such a curve 
obtained with mu-metal. The phase-shift 
required at the CRO Y input depends on 
the amount of core material and the 
number of turns used but a little 
experimental work will soon determine 
the values required in particular 
applications. a 


CHOOSE THE BEST-IT COSTS NO MORE 




RESIN CORE SOLDERS 

for reliable connections 


. T. LiMPRIERE & CO. LIMITED. Head Office: 27 41 Bowden Street, Alexandria, N.S.W. 
and at Melbourne • Brisbane • Adelaide • Perth 



BIG SAVINGS ON COMPUTER BOARDS 



p* 

Hill 

mm 

mock: 

o ■ ; 


I- 10 BOARDS 35c per board, pack and 

post 25c. 

II- 25 BOARDS 30c par board, pack and 

post W.A, 35c, Intorotato 50c 
26-100 BOARDS 25c per board, p. and p. 

W.A. 50c, Interstate 80c. 

100 BOARDS and OVER 20c per board, 
p. and p. W.A. 80c. Interstate 91.00/100. 

Averaae 3-4 transistors per board. 
Technical Information supplied with order. 
ADEQUATE IMMEDIATE 

COLSTOK ELECTRONICS 

Box 178, KEULERBERRIN, 6410. 
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The BIG brands 
ARE in ADELAIDE! 


AKAI - SOUND - LESA - CORAL - ROTEL - GARRARD 


Why? Because we are always prepared to search just that little bit harder to ensure our customers get 
the best value for their money. Behind our recommendation is the sure knowledge that the product 
has been evaluated not only from an objective technical viewpoint, but also within the context of the 
all-important subjective listening test. 

Service is another big aspect at Challenge. Naturally, we offer full servicing facilities for our pro¬ 
ducts, but of equal importance is our advisory activity. Just think of all those difficult questions you 
can throw at us! No sweat! We are happy to pass our knowledge and experience on to the customer. 
Before you make your decision in sound come and talk it over at Challenge. No high pressure ... we 
just tell it like it is! You decide! 


GET THE BEST DEAL IN ADELAIDE! 


LUX - CONNOISSEUR - EMPIRE - RICHARD ALLAN - 
RADFORD - REVOX - S.E.A.S. - ROGERS - SUGDEN - 
CELESTION - GRACE - JANSZEN ELECTROSTATIC - 
STAX - MICRO - P.E. - CAMBRIDGE - KOSS - 




Challenge 

RECORDING CO. 


HI-FI 

STEREO 

CENTRE 


6 GAYS ARCADE. 
ADELAIDE. 

(off Adelaide Arcade) 

Phone 23-2203. 
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ECONOMY LOUDSPEAKER SYSTEM 
FOR LOW POWER AMPLIFIERS 


Here is a low cost high efficiency loudspeaker system 
expressly designed to give good results at relatively 
modest power levels. It uses an 8-inch twin-cone 
loudspeaker, and would be ideal as a means of up¬ 
grading the reproduction from low power amplifiers, 
tape recorders and receivers. 

by LEO SIMPSON 


While many of the loudspeaker 
systems we have published in the past 
have been quite suitable for use in low 
power applications, it is undeniable 
that in many cases they have been 
designed with the emphasis on quality 
of reproduction rather than high 
efficiency. In recent years most of the 
designs published have employed a 
sealed enclosure, and have been “two 
way“ systems employing a separate 
high frequency speaker or “tweeter” 
together with an associated frequency 
division network. 

Although this type of speaker system 
is capable of providing excellent per¬ 
formance combined with compact 
physical size, it tends to be relatively 
low in efficiency, and also tends to 
have a smooth but steady bass roll-off. 


Thus it tends to be best suited for use 
with amplifiers having at least a 
moderate power output, and preferably 
with facilities for the provision of a 
modest degree of electrical bass boost. 
The loudspeaker units employed in 
compact sealed enclosure systems also 
tend to be relatively costly units with 
long-throw voice coils. 

Undoubtedly there are many applic¬ 
ations where the standard of repro¬ 
duction provided by this type of en¬ 
closure is not required. Many of these 
same applications also involve economy 
low power amplifier systems whose 
capabilities are not really adequate 
for driving such enclosures. 

For example, the person who owns 
a small record player with a very 
small internal loudspeaker may be un- 



At left is the interior 
of the enclosure, 
showing the loud¬ 
speaker unit and the 
tuning pipe construct¬ 
ed from cardboard 
mailing tube . Note the 
sealing compound 
around the joint be¬ 
tween tube and baffle, 
and also the screws 
fastening the baffle 
from within. The com¬ 
pleted system is shown 
at the top of the page. 



wise to couple it to a high-quality 
loudspeaker system — he may find that 
the internal speaker was hiding a whole 
host of faults such as peakiness in the 
cartridge, harmonic and intermodula¬ 
tion distortion in the amplifier and 
extraneous noise such as rumble and 
commutator hash from the motor. This 
is often the case with small record 
players. Nevertheless, the owner may 
still wish to improve the sound quality, 
particularly at the bass end. 

In a similar position is the person 
with a low power amplifier such as the 
microcircuit stereo amplifier featured 
in the October 1970 issue of the maga¬ 
zine, or perhaps the “3-plus-3” stereo 
amplifier in the August 1968 issue. This 
latter amplifier is typical of many 
simple low power amplifiers and re¬ 
ceivers in that it lacks any facilities 
for bass or treble boosting. 

It seems clear from a consideration 
of the requirements that an economy 
loudspeaker system for low power use 
should possess two main characteristics: 
high efficiency, to enable it to provide 
an acceptable sound level from a 
modest electrical input, and an in¬ 
herently good bass response, to obviate 
the need for reliance upon electrical 
bass boost in the driving amplifier. 

Really the only type of loudspeaker 
system capable of satisfying these re¬ 
quirements is one based on the familiar 
“bass reflex” type of enclosure. The 
efficiency of this type of enclosure is 
significantly higher than the sealed en¬ 
closures now in widespread use, both 
because of the type of speaker em¬ 
ployed, and because of the reduced 
acoustic damping employed. 

In terms of sheer quantity alone the 
bass response of the reflex enclosure 
also tends to be greater, due to lower 
damping of system resonance, although 
of course the penalty paid for this is 
lack of smoothness and increased 
distortion. 

Although conventional bass reflex 
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HIGH SENSITIVITY OF 


o.p.v. 


20,000 

WITH A VERSATILE 

9Q measuring 
ZO ranges 


Rotary Switch 

MULTITESTER 


★ Easy to use range selector switch. * Automatic overload protection. * Mirror 
SiJh 8 «t?IJJ sl ! rln< !* acc i ra i e r e . ad, i 1g * tu Dust-proof sealed operating components 
with printed circuitry. ★ Test-leads with “turn-around" plugs and elastic sockets 
provides positive plug-to-socket contact and directional lead manipulation. 

★ Battery in a leakproof plastic container, readily replaceable by simply loosen- 
!"8 a Jicrew securing the back cover. * High-lmpact plastic case extremely light 
in weight and durable. * Attractive carrying case is available as optional. 


METER SENSITIVITY 
OC VOLTAGE 

AC VOLTAGE 

DC CURRENT 
RESISTANCE 
(MID-SCALE) 
dB 

ACCURACY 


BATTERY 

SIZE 

WEIGHT (APPROX.) 


35uA 

1V/2.5V/5V/10V/25V/50V/100V/ 
250V/500V/1.000V(20,000Q/V) 
1V/2.5V/5V/10V/25V/50V/100V/ 
250V/500V/l,000V(20,000(i/V) 
50uA/2.5mA/25mA/500mA 
0-5K(2/50Kn/500K(2/5MO 
SOD/SOOfi'SKfi/SOKU 
-20dB + 22dB on 10V AC Range 
DC VOLTAGE 3% of full scale 
AC VOLTAGE 3% of full scale 
(5V RANGE UP) 
5% of full scale 
(IV, 2.5V RANGE) 
DC CURRENT 3% of full scale 
RESISTANCE 3% of scale length 
UM-3(1.5V) x 2 or equivalent 
185 mm x 100 mm x 44 mm 
400 gr 


PRICE:—$18.00 plus Sales Tax 


Distributed by: 


J/VCCBY# 

MiTCHELL 


SYDNEY 

MELBOURNE 

ADELAIDE 


26 2651 
30 2491 
53 6117 


BRISBANE 

PERTH 

LAUNCESTON 


2 6467 
28 8102 
2 5322 

JM/51-70 
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enclosures have tended to be rather 
bulky, the use of an internal cardboard 
mailing tube pipe for enclosure tuning 
can result in an overall enclosure size 
which is significantly smaller than with 
a conventional vent, and not greatly 
larger than a well-designed sealed en¬ 
closure. Hence the use of a bass reflex 
design need not conflict with require¬ 
ments regarding portability. 

For the present project we have 
therefore selected the bass reflex ap¬ 
proach, incorporating the cardboard 
pipe tuning principle. The particular 
loudspeaker we have used is the 
economical MSP unit type 8/TACX/15, 
an 8-inch 15 ohm twin-cone type with 
a useable frequency response up to 
12KHz. The performance of this 
speaker is typical of general-purpose 
modest cost twin cone loudspeakers, of 
the sort one would commonly find in 
medium-quality stereograms. 

Loudspeakers from other manufact¬ 
urers could also be used, such as the 
Rola C8MX or Magnovox 8PIX. The 
impedance of the loudspeaker should of 
course suit the amplifier or receiver, 
and this should be checked before the 
speaker is purchased. If you have a 
transistor amplifier which may be suit¬ 
able for several different load im¬ 
pedances, such as 4, 8 and 16 ohms, 
use 8-ohm loudspeakers. In general, 
most transistor amplifiers are designed 
to give optimum performance at this 
load impedance. 

It is important that all joints in the 
cabinet, apart from the baffle and rear 
panel should be close-fitting and glued. 
This is to ensure that the cabinet is 
structurally rigid and also that the 
joints are airtight. If this is not the 
case, then the tuning of the enclosure 
will be to no avail. Similarly, the baffle 
and rear panel should be dressed to a 
close fit and held with a pattern of 10 
screws, as seen from the photograph 
of the rear of the enclosure. 

Do not spoil the job by merely 
passing the speaker lead out through 
an oversize hole in the rear of the 
cabinet. Either fit connectors or. screw 
terminals, or plug the hole with non¬ 
hardening compound. If you are build¬ 
ing a pair of these speakers for stereo 
use, it will be desirable to ensure that 
the leads are coded in some way to en¬ 
sure correct phasing. Perhaps the 
easiest way of maintaining correct 
phasing is to use polarised plugs and 
sockets on the output of the amplifier. 

While manufacturers generally code 
one or other of the loudspeaker 
terminals with a red dot or plus sign, 
phasing can be checked simply by con¬ 
necting a torch cell briefly across the 
voice coil and noting that each speaker 
cone moves in the same direction for a 
given polarity of input voltage. 

It is a good idea to record the loud¬ 
speaker type, impedance and lead 
polarity on the rear of the enclosure 
for future reference. 

The finish of the enclosure is up to 
the builder. Natural wood veneers may 
be used or the more durable plastic 
laminates with simulated wood grain. 
On the other hand if the enclosures are 
to be carried around in a car, perhaps 
the best covering material is vinyl or 
something similar. The sharp corners 
on plastic laminated cabinets tend to 
scratch upholstery and chip paint at 
the slightest bump, while wood veneers 
tend to deteriorate rapidly due to the 
inevitable bumping and abrasion. 

We recommend that the completed 












An exploded diagram of the enclosure of the new system , showing all dimensions. Using this 
diagram , construction should present no problems even for the inexperienced. 


enclosure have some acoustic absorbent 
material placed in it to remove some 
of the “boxiness” in the sound, which 
is almost inevitable with a compact 
enclosure. Material such as Innerbond, 
Bonded Courtelle or Tontine is ideal, 
but carpet underfelt is not recom¬ 
mended. One piece of 16oz material 
approximately 18 x 10 inches tacked 
lightly over the rear of the loudspeaker 
and baffle should be sufficient. The 
material should not be placed in or 
over the cardboard tube. 

The exploded diagram shown gives 
all the essential dimensions and shows 
details of cleats to hold it firmly to¬ 
gether. The dimensions can be varied 
somewhat to suit individual needs but 
the internal volume should remain the 
same and the depth of the enclosure, 
from front to back, should not be 
reduced. 

All the panels of the enclosure 
should be made of i-inch or thicker 
material otherwise the panels will tend 
to introduce spurious resonances. If 
thicker material is used, the internal 
dimensions of the enclosure must still 
remain the same. 

Plywood or particle board may be 
used for the panels but the cleats 
should preferably be made from ordin¬ 
ary timber, as screw holes in particle 


board tend to become enlarged if the 
screws are wound in and out a few 
times. 

When making the baffle, make sure 
to allow for the thickness of the 
decorative fabric on all edges, other¬ 
wise it will not fit. Bevel the corners 
slightly, on the rear of the baffle, to 
accommodate the folds of the fabric. 
The front of the baffle and the edge 
of the speaker hole should ideally be 
painted black so that the loudspeaker 
cone does not show through the fabric. 

For the prototype we mounted the 
baffle so that it was slightly protruding, 
as can be seen from the photograph. 
However some readers may wish to 
recess the baffle slightly so that the 
possibility of damage to the fabric is 
lessened when the unit is in transit. 

The hole for the cardboard tube 
should be cut to suit the tube. We 
found that tubing with a nominal 
diameter of 2j inches required a cut¬ 
out of 2-5/8 inches for a close fit. We 
used a hole saw for this job. These 
are available from most hardware 
stores at a reasonable price and greatly 
simplify the job. 

The cardboard tube can be glued 
and/or tacked in place. We sealed off 
any leaks around the outside of the 
tube with a layer of non-hardening 


sealer compound. This can be seen in 
the photograph of the rear of the en¬ 
closure. Incidentally the length of tube 
specified (five inches) includes the thick¬ 
ness of the front baffle. q 


Car Radio Scoop 
ASTOR • £r£S, 



FREIGHT- 
FREE 
Anywhere 
in 

Australia 


$ 59 . 95 * 


Powerful 8 transistor 
model and comes com¬ 
plete with 5 section tele¬ 
scopic aerial and all 
mounting brackets. Large 
5in x 3in speaker. 


♦Money Order, Cheque or C.O.D. 

NICHOLS RADIO & TV 

91 Wellington Street, Launceston, 
Tasmania. 7250. 
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The eyes have it with AKAI's new portable video tape 
recorder, VT-100. But so do the ears as that unique, 
true-to-life, AKAI sound also brings you all the ex¬ 
citing actual-tone depth of whatever you choose to 
record. An exciting experience in itself, AKAI's 
amazingly hew yet versatile VT-100 has demonstrated 
a wide-w'ide range of uses. 

More and more satisfied AKAI's VT-100 users have 
achieved successful results in areas as different as 
education and business. Teachers have supplemented 
instruction with AKAI's portable VTR because it is so 
handy to carry on field trips. 

AKAI's VT-100 produces sharp, bright, clear images 
with AKAI's Yi* video tape. There's just as much 
lifelike quality as in twice-as-large, ordinary Y" tape. 
AKAI's VTR has been praised by business leaders, 
people in sports, fashions and cosmetics, too. 

With AKAI's marvelous engineering device—the 
instant see-it-again, TV-type monitor with immediate 
stop mechanism—government and community recrea¬ 


tion training programs have also been significantly 
aided. Thousands of other uses are possible with the 

VT-100. 

Thanks to its modern engineering techniques, AKAI 
has its eye on the world with you in p. rfect focus. 

(i) AKAI's portable VT-100 is smaller than others and 
takes much less storage space. The VT-100 offers 
ultimate clarity with AKAI's exclusive Y" ta P e —half 
the size of ordinary Y* tape but capable of 
producing images exactly as sharp and clear. Twin 
rotating heads (180° spacing). Twenty minutes 
non-stop use with 1,200 feet of tape. D.C. 12 
volts. A.C. 10'X 10.3'X4.4' (255x263x112mm) 
dimensions. 

(g) Monitor shows subjects brightly, clearly,exactly- 
as-it-is on 3' screen 50 deflection. Dials for vertical 
and horizontal adjustment, brightness, contrast 
and volume will help you determine any possible 
changes in your taping technique. 


® Video camera with super-sensitive lens catche: 
subjects in true-to-life depth with a circular target 
spot centered on image area to assist in accuracy. 
Zoom lens conveniently located. E-E system has 
manual 2-point change system. Changeable F-1.8 
and F-5.6, weighs 1.9 kg (4.1 pounds), including! 
grip. Size 7.3'x3'x4.4' (187x75x113mm) body’ 
only. 1 

(D Microphone captures all the sound you want ) 
because it's just above the lens. This handy location i 
allows the VTR operator to speak, using his voice 
for narration or announcement purposes. 

(§) Charger resupplies battery for 40-minutes operation 
after 8-hour connection using AC adaptor. 


AKAI 



<D 


Model VT-IOO 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St.. Sydney. N.S.W. Tel: 61 9881. 146 Burwoo d Rd.. Hawthorn. VICTORIA. Tel: 81 0574. 399 
Montague Rd.. West, End. _ Br is bane, QUEENSLAND. Tel: 4 0171. 8 Arthur St.. Unlev, S.A. Tel: 71 1162. 579 Murray St., Perth, W.A. Tel: 
21 2561. SONNY COHEN & SON: 20 Isa St.. Fyshwlck. A.C.T. Tel: 9 1551. P & M Distributors Pty. Ltd.. 87A Brisbane it., Launceston, Tas¬ 


mania. Tel: 2 5282 
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GX-365 means 
"Mu: 
Extra” 
in stem 
tine murder: 


In AKAI’s GX-365 professional 
stereo tape recorder, the “GX” 
also stands for Glass & X’tal 
Ferrite Head. What’s in this for 
you? This eternally wear free and 
positively dust free head offers 
you the exclusive benefits of a 
“focused field” from which you 
can constantly record without the 
weakening or erasing of the signal 
by the bias current. There’s no 
distortion of high frequency re¬ 
sponse in recording. But enough 
of that fancy engineering lingo, 
AKAI’s GX-365 is the complete 
stereo tape recorder also featuring 
automatic continuous reverse, 
automatic volume control and 
magnetic brake. Isn’t it time you 
had the best? AKAI is second 
to none in producing those “Glo¬ 
rious Extra” wonderful musical 
moments. 


Prove it by the sound! 
.prove it with 


AKAI 





Model GX-365 
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one 
out of 

thebOH 

This new speaker combines rugged bass 
diaphragm with a coaxially radiating high- 
frequency flare to give excellent wide-range 
performance. This basic unit has been ex¬ 
tensively tested in both high-fidelity and 
guitar applications and has now been 
matched with its own specially designed 
high-frequency flare resulting in an ex¬ 
tended range of 45 to 12000 Hz while 
maintaining a power rating of 20 watts (15 
watts for guitar applications). The Hi-Flux 
magnetic system and matched voice coil 
give this unit full rich bass and extended 
treble performance for hi-fi, stereo or guitar 
applications. 

a neui l2"duo-cane speaker 
that handles up to 20watts 
an eatended range 



The four versions of this 12" speaker are two extended range types 53419/12UAX/15, 
53416/12UAX/8 with a frequency coverage of 45-12000 Hz and two general purpose 
speakers type 53348/12UA/15 and 53422/12UA/8. 


SPECIFICATION 

TYPE NUMBER 

Maximum Power Handling 

Frequency Range 

Resonance 

Magnet Material 

Flux Density 

Total Flux 

V.C. Diameter 

Impedance 

Mounting Hole Centres 
Maximum Depth 


53416/12UAX/8 
20W (15W for Guitar) 
45-12000 Hz 
50 Hz 
Alnico V 
13,000 gauss 
100,000 lines 
H" 

8 ohms 

nr p.c.d. 

4r 


53419/12UAX/15 
20W (15W for Guitar) 
45-12000 Hz 
50 Hz 
Alnico V 
13,000 gauss 
100,000 lines 

ir 

15 ohms 
lir P.C.D. 

4}" 


53348/12UA/15 
f (15W for Gui 


20W 

45-6000 Hz 
50 Hz 
Alnico V 
13,000 gauss 
1000,000 lines 
II" 

15 ohms 
111" P.C.D. 
41" 


Guitar) 


53422/12UA/8 
20W (15W for Guitar) 
45-6000 Hz 
50 Hz 
Alnico V 
13,000 gauss 
100,000 lines 
II" 

8 ohms 
nr P.C.D. 

41" 


Special enclosure designs for Hi-Fidelity and guitar applications are available on request. 



For further Information please contact: 

47 YORK STREET SYDNEY 20233 


MANUFACTURERS SPECIAL PRODUCTS PTY LTD 

ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE PERTH SYDNEY 

72 2366 31 0341 34 3836 2 1804 67 9161 28 6400 533 1277 8 29 7031 


AD6 
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A 455KHz Sweep Generator 
using a ceramic resonator 


Described in this article is a low cost solid state sweep 
generator based on a nominal 455KHz ceramic resonator. 
Easily constructed, it is ideal for alignment of IF amplifiers 
and filter networks using either conventional tuned 
transformers or ceramic resonators. 

by IAN POGSON 


The idea for this project began when 
we were well into development of the 
Ceramic 455KHz Beat Frequency 
Oscillator, described in September 1970. 
During development, we found that the 
frequency of this circuit could be brought 
down to about 440KHz, and up to at least 
470KHz - a swing of plus and minus 
15 KHz about the nominal centre 
frequency of 455KHz, as determined by 
the resonator. 

We could see that this had possibilities, 
for by swinging the frequency over the 
above range at a controlled rate, one 
would be able to produce a simple sweep 
generator. And such a device was just what 
we were looking for as a low-cost means of 
sweeping IF strips using ceramic filters. 
Accordingly as soon as time permitted, we 
pursued the idea further - and hence this 
article. 

The basic oscillator circuit of the unit 
is shown in figure 1, where it can be seen 
that the ceramic resonator is in series with 
a variable trimmer, between the base and 
collector of the transistor. The transistor 
has a simple resistive collector load, with a 
combined bias and feedback resistor 
between collector and base. 

With a supply of six volts applied and 
with a frequency counter connected across 
the output, the frequency could be 
adjusted by the trimmer approximately 
between the limits of 440KHz and 
454KHz. Admittedly this is quite a range 
in itself, but it should be immediately 
evident that while the frequency range 
available is suitable for the low end of the 
desired sweep range we are not quite 


making even the nominal centre frequency 
of 455KHz. 

Fortunately, we found early in our 
development of this circuit that by adding 
some inductive reactance into the circuit, 
we could actually cause an upward shift in 
frequency. An inductance of 2.5mH 
connected from the junction of the 
resonator and the trimmer, to earth, gave 
quite a worthwhile frequency shift. 
However it was found that as this 
inductance was decreased in value, the 
frequency shift increased. The inductance 
may be reduced to below 470uH before 
oscillation becomes unreliable. The circuit 
of figure 2 shows the general arrangement. 

In this latter circuit, with an 
inductance of 680uH and with the series 
trimmer set to about lOpF, the circuit 
oscillates at 470KHz. In point of fact, it is 
possible to get the oscillator up to well 
over 480KHz, but it is very difficult to get 
it much below 440KHz. However, these 
limits are liberal enough, and adequate to 
permit use of the circuit in a sweep 
generator. 

It has been established then, that we 
can lower the frequency of oscillation by 
varying the value of the series trimmer. We 
have also found that by adding different 
values of fixed inductance into the circuit, 
that an inverse upward frequency shift.is 
possible. Conceivably, it should be 
possible to vary electronically the value of 
the series capacitance in some practical 
way for sweeping. However, how may we 
electronically vary the inductance in a 
reasonably simple way? This was the 
apparent obstacle at this point. Perhaps we 


could vary the effective inductance by 
adding a variable resistance in series with 
it. 

A 50K potentiometer, wired as a 
variable resistance, was connected between 
the inductance and earth. Very soon, it 
was established that the idea worked. The 
frequency moved up and down in a 
smooth manner, over the predetermined 
limits of the inductance. However the 
value of 50K was far in excess of that 
which was needed. A value of about 3K 
seemed to be all that was necessary to take 
the inductance virtually out of circuit. 
With zero resistance, the inductance is 
fully effective. 

From the foregoing findings, we were 
able to arrive at certain conclusions. It 
would appear that to make our oscillator 
into a sweep generator, we had to vary the 
value of the series capacitance and we also 
had to place a variable resistance in series 
with the inductance. These naturally 
would have to be controlled by some 
suitable sweep voltage. In addition, the 
capacitive and the resistive elements would 
have to be varied in the correct phase 
relationship, to give a smooth sweep over 
the total range. 

Let us take a closer look at each of 
these points, one at a time. The series 
capacitance which must be varied, could 
conceivably be done by using a varicap, 
\yith a suitable varying voltage applied to 
it. This should not present any great 
difficulties. 

The variable resistor in series with the 
inductor could be a P-N diode, with a 
varying bias applied from the same source 
which would be used for the varicap. This 
all seems reasonable enough, but how is it 
to be done? At present, we will assume 
that the varying voltage would be a 
sawtooth and can be readily generated. 
(More about that later.) 

The controlling element to carry out 
these functions, could possibly be a 
junction FET, The gate of the FET would 
be driven by the sawtooth voltage and the 
varying currents and voltages in the FET 
circuit, could be used to control the diode 



At left is a view of the completed instrument , which is housed in one of our standard instrument cases. 
The diagrams at right are used to explain basic circuit operation . 
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safety first! 

when the situation 

demands correct. 

level 

control it with a 

HAMIIM 

magnetic reed switch 



This elevator has been accurately 
positioned at floor level by the 
controlling action of a magnetic 
reed switch as illustrated by the 
following diagrams. 


y 


Magnetic shield 
attached to Elevator. 


EC 


HE 


3 ) 


Switch held in operate position 
by magnet. 


Whether it be for stopping an elevator at the correct level, 
or maintaining liquid level in a tank or automatically 
switching on a bilge pump at a pre-determined level the 
HAMLIN REED SWITCH will perform millions of trouble-free 
operations. There are many thousands of applications 
employing HAMLIN REED SWITCHES.The list could be as 
unlimited as man’s ingenuity in devising ways of using them. 

The dry magnetic reed switch is a simple, versatile control 
element, providing a high degree of reliability at very 

moderate cost. 

HAMLIN REED SWITCHES offer the largest selection 
obtainable, covering the widest variety of jobs, ranging from 
the simplest to the most sophisticated devices. 

We shall be very pleased to send you a copy of our "Where 
can Magnetic Switches be Used”, Catalogue. 
You’ll find it contains all the information you require to 

make your selection. 



Elevator reaches correct level, 
magnetic shield allows switch 
to release and stop elevator. 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone:50-0111 

INTERSTATE TELEPHONES 

MELB. VIC 44 S021 

ADEL. S.A. 23.1971 

PERTH W.A. 8.2271 

BRIS. QLD. 70.2141 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 




32000/3 


80 


ELECTRONICS Australia , November , 1970 
























DI3TI 


2N5485 


2xBY126/400 


BFI IS 



and the varicap, respectively. 

Let us take a look at the main circuit 
diagram, to see how this has been done. 
There is still a variable trimmer in series 
with the ceramic resonator and this is used 
to perform the low frequency sweep limit 
adjustment. The varicap diodes (BY126) 
are in parallel with this trimmer for AC 
but, must be blocked off from the DC 
components of the oscillator circuit. This 
is done by adding a 560pF capacitor in 
series from each end of the diodes. The 
varicaps are connected so that they will be 
reverse biased, the reference here being the 
positive supply line, via 470K isolating 
resistors. 

As the gate of the FET is driven less 
negative, by the positive going swatooth, 
the drain current increases in a linear 
manner and so the drain voltage falls 
accordingly, producing a sawtooth voltage 
at the drain. This voltage is applied to the 
varicap. As the drain voltage falls, the 
reverse voltage on the varicap is increased 
and so the effective capacitance in series 
with the resonator is reduced. This causes 
an increase in the frequency of oscillation 
from the original point which is the lowest 
frequency of oscillation. 

Moving along to the diodes in series 
with the inductor (OA91), it may be seen 
that these receive the full source current 
of the FET. At the point where the 
sawtooth voltage is at its lowest value, 
there will be little current flowing through 
the FET and so the effective resistance of 
the diodes will be at a maximum. As the 
gate drive increases, the current also 
increases and the effective resistance of 
the diodes falls. Thus at the peak of the 
sawtooth, the inductance is most effective 
and the frequency of oscillation will be at 
its highest. 

It is important to note that at this 


The complete circuit of the new instrument , which may be seen to use 
only three transistors and a small number of other components . 


point maximum reverse voltage is also 
being applied to the varicap, which 
similarly favours high frequency 
oscillation. And so the two elements aid 
each other in giving a full sweep from the 
lowest to the highest frequency limits. 

At this stage readers may well be 
wondering why we have used paralleled 
diode pairs for both of the positions under 
discussion. In the case of the varicaps, it is 
possible to get a greater capacitance 
change for a given peak-to-peak sawtooth 
amplitude when two (or more) diodes are 
used in parallel. In some applications the 
higher minimum capacitance of the 
combination may present problems, but in 
this case the minimum is quite low enough 
for our purpose. Hence the reason for the 
two diodes is to give a lower minimum 
sweep frequency. The diodes are not 
specific “varicap” types, but merely 
low-cost power diodes used in this 
capacity. 

The reason for using two parallel 
diodes in series with the inductor is to 
obtain the lowest minimum forward series 
resistance, in order to achieve maximum 
effectiveness of the inductor. We could 
possibly have used a gold-bonded 
germanium diode in this position, but the 
price of these is higher than that of normal 
diodes, and they are less readily available. 

The next requirement for the project 
was for a suitable sawtooth oscillator to 
drive all the -foregoing circuitry. In this 
regard our attention was drawn to a 
relatively new device, the Programmable 
Unijunction Transistor or PUT, which is 
one of the thyristor group based on the 
PNPN structure. Three leads are brought 


out, being Anode, Anode gate and 
Cathode. The GE type D13T1 device is 
the one which we used, and as may be 
seen from the main circuit diagram, it is 
used in a simple relaxation oscillator. 

•Briefly the circuit operates as follows. 
Immediately after switching on the supply 
voltage, the PUT gate will assume a steady 
voltage as determined by the two resistors 
forming its voltage divider. At the same 
time, the 0.15uF capacitor will start to 
charge via the 680K series resistor, thus 
forming the forward trace of the sawtboth 
waveform. When the voltage across the 
capacitor, which corresponds to the PUT 
anode voltage, reaches a value 
approximately 0.6 volt above that of the 
gate, the device will conduct heavily for a 
short period, which corresponds to the 
flyback of the waveform. During this 
period, a positive going pulse appears 
across the 22 ohm resistor, which can be 
used for CRO synchronising purposes. 
When the capacitor is discharged, the 
operation is repeated. The time constant 
formed by the 680K resistor and the 
0.15uF capacitor determines the 
repetition rate, which works out to be 
about seven or so sweeps per second. A 
low sweep rate of this order is necessary, 
when attempting to sweep highly selective 
tuned circuits. 

Incidentally, for readers who wish to 
study more on the programmable 
unijunction transistor, reference may be 
made to chapter 14 of the series 
“Fundamentals of Solid State”, which 
appeared in July, 1970. 

It may be seen that the output voltage 
from the 0.15uF capacitor of the sweeping 
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A NEW SLANT IN HI-FI PERFORMANCE— 



s ° ny JC-3BB 



Discover a whole new world of thrilling high 
fidelity listening enjoyment by adding the TC-366 to 
your present sound system. Slant-front design 
makes hooking up with your hi-fi sound system 
easy and makes tape deck operation more stable 
and simpje. Three separate heads—playback, 
recording and erase—enable you to monitor either 
what you are now. recording or what you have just 
recorded on tape. The mixing facility means you 
can record two sound sources, such as your voice 
and radio music, simultaneously. Servo-controlled 
tape transport reduces flutter and wow and assures 
incredibly smooth and steady reel drive with opti¬ 
mum tape tension. If you want the best sound . . . 
exciting stereo recording and listening enjoyment 
is yours with the TC-366. 


SPECIFICATIONS 

Recording system: 4-track stereo/mono recording 
and playback. Tape speeds: TVz ips, 3% ips, 1% 
ips. Reel capacity: 7". or smaller. Frequency 
response: 20-25,000 Hz at lVz ips, 30-20,000 Hz ± 
3 dB at 71/2 ips, 30-17,000 Hz at 3% ips, 30-9,000 
Hz at 1% ips. Signal-to-noise ratio: better than 52 
dB (normal), 55 dB (SLH). Flutter and wow: 0.09% 
at V/z ips, 0.17% at 3% ips. Harmonic distortion: 
1.2% at normal recording level. Level indication: 
dual VU meters. Recording time (with 1800' tape): 
4-track stereo, 6 hours at 1% ips; 4-track mono, 
12 hours at 1% ips. Fast forward and rewind time 
(with 1200' tape): 1 min. 40 sec. Inputs: microphone, 
sensitivity - 72 dB (0.19 mV), impedance 600 ohms. 
Aux. input, sensitivity - 22 dB (0.06 V). Impedance 
approx. 100 k ohms. Outputs: line output, output 
level (0.775 V), impedance 100 k ohms. Headphone, 
impedance 8 ohms. Dimensions: 16 7 /u (W) x 8 s /i & 
(H) x 1 4 13 /i 4 " (D). Weight: 22 lb. 8 oz. 



® 


Distributed by: 


J/VCOBY 

MiTCHELL 

SYDNEY-26 2651 • MELBOURNE—30 2491/2 • ADELAIDE-,53 6117 • 
BRISBANE-2 6467 • PERTH-28 8102 • LAUNCESTON-2 5322 • Agents: 
CANBERRA—47 9010 • N’CLE-61 4991 • PORT KEMBLA-4 2071. 


! To: Jacoby Mitchell & Co. Pty. Ltd., 469-475 Kent St., 
Sydney, N.S.W. 2000. 

[ Please send me information on the Sony TC-366 Stereo 
Tape Deck. 

| NAME.....*...... 

| ADDRESS..... ... J 

.....;.JMS/13-70EA1170 

— — — — — — — — — — — — —. —— —. —J 
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oscillator is fed via a “Sweep Width” 
control, to the gate of the FET. The 
action of this control should be fairly 
evident. The other main control is the 
“Output Level”, which is a 2.5K linear 
carbon potentiometer. This gives a good 
measure of control over the output level. 

This leaves only the power supply 
circuit to be described, and this is fairly 
straightforward. A small heater type 
transformer is used, in our case, one 
providing of two 6.3 volt windings, rated 
at 1 amp. The two windings were 
connected in series, across a bridge 
rectifier. This gives an output of 17 volts 
or so, across the lOOOuF reservoir 
capacitor. This is fed through a 470 ohm 
dropping resistor to a 9.1 volt zener diode, 
thus giving a regulated supply of 9.1 volts 
plus or minus 5 per cent. 

It will be noted that the capacitor and 
zener diode are both returned to the other 
side of the bridge rectifier, rather than to 
chassis. A back bias network consisting of 
a IK potentiometer and a 470 ohm 
resistor in parallel provides an adjustable 
fixed-bias source for the junction FET. 
This results in a positive supply of about 8 
volts for the main circuit, with about one 
volt drop across the bias circuit. The bias 
adjustment is used to set sweep linearity, 
as will be explained later. 

The overall scheme worked out very 
well and so provides an economical 
455KHz sweep generator for readers who 
wish to carry out alignment work at this 
intermediate frequency. More particularly, 
it provides a much needed facility for the 
convenient alignment and adjustment of 
IF strips and filter blocks using the Murata 
ceramic resonators. 

The unit is built into one of our 
standard instrument cases, which measures 
V/i\n x Sin x 4in. Construction is so simple 
that it may be carried out in quite a short 
time, particularly if one starts off with a 
ready made and drilled set of metalwork. 

The power transformer is mounted in 
the case proper, on the bottom and to the 
left. Alongside, we mounted a piece of tag 
board with four pairs of tags. This is used 
to terminate all the leads from the 
transformer and as a means of distribution 
to other parts of the unit. To mount this 
board, we simply used two screws, Viin 
long and by adding two extra nuts to each 
screw, we stood the board off the case by 
about Viin or so. Adjacent to the tag 
board, the power flex enters the back of 
the case via a grommeted hole. The cable 
is securely clamped, as may be seen from 
the photograph. 

Before leaving this tag board a couple 
of extra points may be worthy of 
mention. In our case, we used a 
transformer with two 6.3 volt windings 
and which are connected in series. (These 
must be connected in the correct phase 
relationship by the way!) The two leads to 
be connected together are brought to a 
convenient tag on the board. The earth 
lead of the power flex is terminated at one 
of the end tags, which in turn, should be 
connected tp the bodv of the case, via a 
solder lug under one of the mounting 
screws. The active lead from the flex is so 
wired to the board, that a pair of leads 
may be run away to the on/off toggle 
switch on the front panel. 

All the rest of the components are 
mounted on the front panel. Of these, the 
toggle switch, two potentiometers and two 
coaxial sockets are mounted directly to 
the panel itself. Everything else is 
assembled and wired on a piece of tag 
board, with 20 pairs of tags. The layout 
has been so arranged that the board 
assembly is fixed to the front panel by 
two of the screws used to fix the two coax 



At top is a view of the rear of the instrument front panel, showing the 
main tagboard with virtually all of the components mounted. Beneath 
this is a diagram showing all of the components and tagboard wiring. 


sockets. This avoids any extra screw heads 
appearing unnecessarily on the front 
panel. We used lin long' screws for this 
combined function, each with a solder lug 
under the nut nearest the panel. 

Details of the board assembly are given 
in figure 3. Following this diagram should 
make assembly and wiring quite rapid and 
straightforward. Before starting these 
operations however, you will have noted 
that the ceramic resonator and the new 
Philips trimmer (3-30pF) need some 
special holes to be drilled, three for each 
item. Their location may be determined 
from the diagram and photograph. Drill 
holes just large enough to get the small 
tags through and make sure that the items 
are orientated to make for the shortest 
and most convenient leads. We cannot 
emphasise too strongly, the need to wire 
the ceramic resonator correctly, if you 
wish to get the best frequency range of the 
system. Details are given on the circuit. 

The usual precautions should be taken 
when wiring the board. Care should be 
taken to ensure good clean soldered joints 
but at the same time, components should 
not be overheated in the process. This 
applies particularly to transistors and 
diodes. 

Having wired the board and screwed it 
into place, it is only necessary to add the 
interconnecting wiring and the job is 
complete. From suitable earth points on 
the board, run wires to the two solder lugs 
at the coaxial sockets. A twisted pair is 
run from the transformer terminal board, 
to the 12.6 volt AC input to the rectifier. 
Another twisted pair is run from the same 
board to the on/off switch. This leaves 

ELECTRONICS Aus 


only the coaxial sockets and the two 
potentiometers to be wired. When 
soldering to the coaxial sockets, insert a 
plug and use a minimum of heat, 
otherwise the insulation may be damaged. 

A couple of accessories are needed, in 
the form of two coaxial cables about three 
feet long. One may be fitted with a coaxial 
plug at each end for use as the output lead 
to the circuit being swept. This cable 
should be terminated with a 56 ohm 
carbon resistor, and this can best be done 
by wiring the resistor across a coaxial 
socket and providing the socket with two 
short leads, fitted with crocodile clips. The 
other cable may be terminated at one end 
so that it can be fed into the vertical 
amplifier of the CRO. The other end will 
have a detector probe fitted, as shown in 
the circuit of figure 4. These components 
can be conveniently wired to a small piece 
of tag strip and then fixed to the coaxial 
cable. 

With the assembly and wiring 
completed, the unit is now ready to be 
tested and adjusted. 

Before switching on however, the usual 
checks should be made to ensure that 
there are no wiring errors or omissions. 
When satisfied that all is well, switch on 
and perform a rapid voltage check at the 
appropriate points - this is always 
advisable. Assuming that everything seems 
OK, some means must be adopted to 
check out the 455KHz oscillator and to 
see in fact, if it is being swept by the 
sawtooth oscillator. How this is done will 
depend upon individual facilities. 

If you have a CRO with a bandwidth 
up to at least 45 5 KHz, then you may feed 
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Time has changed! 

COPAL 

CASLON DIGITAL ELECTRIC CLOCKS 

with clearly visible figures tell you the time—fast! 


The new face of time for this 
electronic age shows in the 
clearly visible figures and 
precise accuracy of these 
award-winning COPAL 
CASLON electric clocks. 

ON YOUR BUSINESS 
PREMISES, Copal Caslon wall 
or desk models — here Copal 
Caslon 601 Calendar clock 
is especially useful — conveys 
that businesslike look of 
functional efficiency whilst 
giving the quickest, most 
convenient time reminder. 

IN YOUR LIVING ROOM OR 
KITCHEN, a Copal Caslon 
clock adds a smart touch and 
gives instant readability. 

AT THE BEDSIDE, a Copal 
Caslon Model 701 Alarm clock 
unfailingly gets you up with 
alarm buzzer, which goes on 
for 6 seconds then off for 4 
seconds — repeating this up to 
1 Vi hours until you shut it off. 

All Copal Caslon clocks are 
noise free and each model has 
a built-in neon lamp giving 
soft, diffused light so that you 
can see it even in the dark. 

Each model is available in 
12-hour (readings 1.00 to 12.59) 
or 24-hour (readings 0.00 to 
23.59) types. 


Agents. Victoria and Tasmania: J. A. Davey Pty. Ltd., 133 Abbotsford St., Nth. Melbourne. 329 8922. 
N.S.W.: J. A. Davey Pty. Ltd., 71 York Street, Sydney. 29 7531. Q’land: De Knock & Wood Pty. Ltd., 
212 Margaret Street, Brisbane. 2 9637. Sth. Aust. & West Aust.: J. P. Marcus Pty. Ltd., 447 Morphett 
Street, Adelaide. 51 7766. 

Available from Radio Parts Pty. Ltd., 562 Spencer Street, W. Melbourne and other leading whole¬ 
salers throughout Australia. 



The Copal Caslon 602 
a handsome desk/table 
calendar clock of unique 
shape with woodgrain finish. 
12 and 24 hour types. 



The Copal Caslon 701 alarm 
clock can be set to operate 
at intervals of 10 minutes up 
to 24 hours. 



The Copal Caslon 401 wall 
clock 12 and 24 hour types. 
Large numerals. 



The Copal Caslon 101 
a desk/table clock of 
clean design recommended 
by the British Horological 
Institute. 12 and 24 
hour types. 



The Copal Caslon 201 
desk/table clock 12 and 24 
hour types. Range of attractive 
colours. 



The Copal Caslon 601 
desk/table calendar clock. 
Combines utility with beauty. 
12 and 24 hour types. 
Automatic date and day 
advance. 


Trade enquiries are invited from distributors 
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the output of the sweep generator into the 
CRO vertical amplifier. By adjusting the 
output level and the sensitivity of the 
vertical amplifier, the output waveform 
will be displayed on the CRO. With the 
Sweep Width control in the “off’ 
position, a steady waveform will be seen. 
Advancing the Sweep Width control 
should result in evidence of frequency 
shift of the waveform. Assuming that 
these points are observed, then the unit is 
probably functioning as it should. 

Whether you go through the above 
procedure or not, it is more or less 
necessary to make the following setup to 
adjust the sweep output for best linearity. 
Connect the output cable clips to those of 
the diode probe which feeds the CRO. A 
marker is also needed and this could be a 
well calibrated signal generator. The 
output of the marker generator is also 
connected into the other two active clips, 
via a capacitor having only just enough 
capacitance to give a well defined marker 
signal on the CRO trace. 

With this setup all arranged, adjust all 
levels so that the marker can be clearly 
seen. The marker pip should move along 



The interior of the instrument 
case , showing the power trans¬ 
former and the mains cord entry 
and termination 

the trace as the marker frequency is 
changed. At this point, there are two 
adjustments which can be made in the 
sweep generator, to give best coverage and 
with the best linearity. These adjustments 
are the trimmer in the sweep oscillator and 
the tab potentiometer which controls the 
bias to the 2N5485 FET. 

Set the Sweep Width control to 
maximum. Then set the trimmer so that 
the high frequency excursion is limited to 
that of the low frequency 
excursion - above and below 455KHz. 
The bias potentiometer is then set so that 
the 455KHz spot is located as near as 
possible to the centre of the trace. In 
practice, it may be found that this point 
may lie a little towards the low frequency 
end. Also, this adjustment should aim at 
the point where, when the Sweep Width 
control is reduced, the 455KHz position 
remains as near as possible to the original 
position. It will be found that these two 
adjustments will interlock to a certain 
extent but a little perseverence will soon 
give the desired results. 

Having made these adjustments, you 
will find that the linearity will be quite 
acceptable, being tightest at about the 
centre and spread out at each end. In use, 
we have not found this characteristic any 
disadvantage, in fact it has some 
advantage, in that the skirts may be 
checked with better accuracy. 

Some readers may wish to make some 
economies in this design and here are a 
couple of suggestions which, according to 
circumstances, you may be able to apply. 
As the unit will possibly only be subject to 
occasional use, the power supply could be 
replaced with a nine volt battery. To do 
this, all of the power supply would be 
deleted, except the IK potentiometer and 
the 470 ohm resistor in parallel with it. 


The positive terminal of the battery will 
be connected to the positive rail and the 
negative terminal to the junction of the 
potentiometer and 470 ohm resistor, 
remote from the earthed end. 

The other main economy will depend 
upon the CRO being used. If this has a 
time-base output terminal, where a 
sawtooth can be picked up, this may be 
used instead of the D13T1 oscillator 
circuit. The sawtooth would be fed into 
the FET via the 0.47 capacitor, which 
would otherwise connect to the D13T1 
oscillator. As a sawtooth voltage of about 
two volts peak-to-peak is required, it may 
be necessary to reduce that from the CRO, 
which may be much higher than this. A 
series resistor may be added when feeding 
the sawtooth into the 0.47uF capacitor. 
The resistor may need to be anything from 
about 1M to 4.7M, or even as high as 10M. 
This must be ascertained according to the 
circumstances. 

A further economy may be exercised, 
particularly if the unit only needs to be 
used once. There is no real reason why 
most or even all of the metalwork could 
be dispensed with and the circuit 
“haywired up” for the particular job. 

Having finished the construction and 
adjustment of the sweep generator, 
perhaps a few comments on its use may be 
in order. These must of necessity be brief 
and can be considered as guide lines. A 


certain amount of experimentation and 
observation will also be helpful. 

If you use the sawtooth timebase from 
the CRO, there will be no question of 
synchronising. On the other hand, if you 
incorporate the sawtooth oscillator which 
we have shown in the circuit, then it is 
necessary to synchronise this oscillator 
with the CRO timebase. The “Sweep” 
output, which is a small pulse from the 
cathode of the D13T1, may be used to 
trigger the CRO timebase. For this to be 
accomplished satisfactorily, the timebase 
rate must naturally be set so that 
synchronism is achieved. 

The RF output from the terminated 
coaxial cable is connected to the input of 
the circuit to be swept. Because this 
output is at a low impedance, care should 
be taken not to connect it in such a way 
that undue loading is imposed on any of 
the circuits to be swept. If this precaution 
is not taken, misleading results can be 
obtained, with serious misalignment. 

Where it is necessary to feed the sweep 
generator into a tuned circuit directly, the 
signal may be fed via a small capacitor of 
2.7 to 3.3pF. This should only slightly 
load the tuned circuit, so that it should 
only be necessary to re-touch this 
particular circuit when it is installed into 
its final position. It is assumed that when 
this is subsequently done, it will be 
possible to sweep the complete unit and so 



Start to think positively about improving 
yourself now; getting a better job; earning 
more money. .You too should own your own 
home; your own car; have everything you 
want. The key to all this training and educa¬ 
tion is within your capabilities. 

THE ANSWER: International Correspondence 
Schools can help you get this training. I.C.S. 
can train you at home, in your own time, for 
a career in the job of your choice. 

WHAT KIND OF JOB DO YOU WANT? 
Perhaps you’d like to be a writer, journalist 
or become an advertising executive. If you like 
meeting people, then perhaps you would make 
a good salesman^, sales manager or marketing 
executive. Perhaps you like to build? You 
could become a foreman, builder or engineer 


YOUR FUTURE CAREER 


Accountancy 
Secretarial 
Cost Accountancy 
All Public Exams. 
Bookkeeping 
Small Business Owners 
Office Management 
Club Administration 
Shorth8nd-typing 
Modern Supervision 
Hotel-Motel Management 
Retail Merchandising 
ISME Marketing Exams. 
Sales Management 
Salesmanship 
Window Display 
Advertising Exams. 
Copywriting 
Commercial Art 
Painting in Oils 


Water-Colour Painting 
Caricature—Cartoons 
Showcards—Tickets 
Signwriting 
Professional Writers 
Short Story Writing 
Freelance Journalism 
Script Writing 
Photography 
Interior Decorating 
Home Dressmaking 
Pattern Drafting 
Hostess—Entertaining 
Etiquette 

Foreign Languages 
English—Maths. 
General Education 
Nurses Entrance 
Police Entrance 
Building Trades 



electronics expert, or TV-radio repair spec¬ 
ialist. These are highly paid jobs. Jobs that 
are within your reach through I.C.S. training. 
OVER 236 I.C.S. COURSES. There are over 
236 I.C.S. Home Study Courses — one of 
them will undoubtedly cover the business you 
are now in or can help you brepk into an 
entirely new field. An I.C.S. Home Study 
Course can train you for the qualifying exam¬ 
inations in many professions. 

ACT NOW! Opportunities are everywhere — 
but you must be trained. Over 8 million 
people have enrolled with I.C.S. throughout 
the world. Take the first step now — fill in 
the coupon below and we will send you a 
FREE book about the I.C.S. course that suits 


your needs. 

COULD BE LISTED HERE 


Draughtsmanship 
(Mech., Arch., Elect., etc.) 
Carpentry & Joinery 
Heating—Ventilation 
Air Conditioning 
Plumbing 

Estimating & Quantities 
Concrete & Struct. Eng. 
Surveying & Mapping 
Highway Engineering 
Clerk of Works 
Business Letters 
Civil Engineering 
I.A.M.E. Exams. 

Refrigeration 
Motor Mechanics 
Farm Machinery 
Diesels 

Driver's Maintenance 
Electronics 


TV & Radio Servicing 
or Engineering 
Welding—Gas l Elect. 
Jig & Tool Design 
Eng. Drivers Exams. 
Industrial Chemistry 
Plastics 

Soft Drink Mnfg. 
Psychology 

Industrial Management 
Business Management 
Computer Programming 
Maths for Engineers 
Production Engineering 
Small-Boat Sailing 
Boiler Attendant 
Decimal Currency 
Mercantile Agents 




—■E I PkY International Correspondence Schools. 

Dept. 695—400 Pacific H'way,. Crow’s Nest, N.S.W. 

Tel. 43 2121. Branches' all States and New Zealand. 
Send me FREE book on. 

Name (Mr., Mrs., Miss) .Age. 

ALL CAPITAL LETTERS PLEASE 

Address. 

State. Postcode.Dept. 526 

Occupation.Phone. 

Special Tuition Avail¬ 
able for ALL Exams., 
including: MATRICU¬ 
LATION, SCHOOL CER¬ 
TIFICATE, LEAVING, 

UNI ENTRANCE INST. 

OF SALES ADVERTISING 
INST. OF AUST. 

S0C. OF ACCOUNTANTS, 
INST. BUSINESS 
ADMINISTRATION 

INST. OF SECRETARIES. 
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SUPERB HEADPHONES TO GREATLY 
INCREASE YOUR LISTENING PLEASURE 



DH-02S 

Very light-weight basic stereo-headphones with 
many desirable characteristics to ensure your 
enjoyable listening. With adjustable headband 
and foam earpieces. 

Unit Impedance 8 ohm at 800 Hz 
Matching Impedance 4-16 ohm 
Maximum Input 200 mW 
Frequency Range 20-12,000 Hz 
Weight 300 g 


DH-03S 

Our Standard Model, in comfortable single head- 
band style. Fully adjustable and giving dynamic 
stereo performance. 

Unit Impedance 8 ohm at 800 Hz 
Matching Impedance 4-32 ohm 
Maximum Input 300 mW 
Frequency Range 20-18,000 Hz 
Weight 350 g 






STEREO 

HEADPHONES 



DH-04S 

A Deluxe Model incorporating concentric but 
entirely separate tweeter and woofer in each 
earpiece. Adjustable attenuators provide clear 
reproduction of your finest recordings. 

I Ini* imnnHanoa I Tweeter 8 ohm at 2000 Hz 
Unit impedance, Woofer 8 ohm at 800 Hz 

Matching Impedance 4-32 ohm 
Maximum Input 300 mW 
Frequency Range 20-20,000 Hz 
Weight 400 g 


DH-08S 

Designed for Professional use, yet equally suit¬ 
able for the discriminating private listener. The 
very unique mechanical two-way units are fitted 
with independent volume controls. Leather 
touch headbands and earpieces, coiled lead. 

Unit Impedance 8 ohm at 1000 HZ 
Matching Impedance 4-32 ohm 
Maximum Input 500 mW 
Frequency Range 26-20,000 Hz 
Weight 450 g 



available from your 
hi-fi retailer 



SOLE 

AUSTRALIAN 

AGENTS 


ADELAIDE BRISBANE HOBART 
MELBOURNE PERTH SYDNEY 
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make use of some in-built isolation, such 
as a transistor or valve. 

In general, the foregoing procedure is 
not usually necessary, as there is usually 
some isolation which can be used to 
advantage. Perhaps the simplest method of 
coupling into a valve, is to remove the 
normal circuit from the grid and substitute 
for the test, a 100K grid resistor. In the 
case of a transistor, having disconnected 
the normal input circuit, the base bias 
circuit will often be intact. If not then 
must be provided for, as required. The 
signal is then fed into the grid or base, via 
a blocking capacitor of about 0.01 uF or 
so. 

As mentioned earlier, the signal must 
be detected before it is fed into the 
vertical amplifier of the CRO. If it is a 
receiver which is being aligned, then the 
detector can be used, connection being 
made directly at the output of the 
detector. 

If the equipment to be swept is not 
equipped with a detector, then it will be 
necessary to use the detector probe which 
we have already described. 

In cases where a marker signal is fed 
into the sweep, it may be found that the 
marker pip “spreads” across a considerable 
portion of the trace. This is due to too 
high d frequency response in the vertical 
amplifier circuits. The remedy is to place 
more capacitance across the CRO vertical 


this problem. If the level control on the 
generator is not capable of reducing the 
signal to a low enough level, then a small 
capacitor may be added in series between 
the output clip and the input of the circuit 
to be swept. 

When adjusting tuned circuits by the 
sweep method, it should be done in a 
methodical and careful manner. The 
haphazard twiddling of trimmers, slugs, or 
other adjustment should not be resorted 
to as this only leads to trouble •and 
possible exasperation! 

Where interest centres on the 
adjustment of circuits using ceramic 


2x0 A91 



Figure 4 


The circuit for a detector probe 
suitable for use with the new 
generator. 


LIST OF COMPONENTS 


1 Instrument case . 7l6in x 5in x 4in. 

1 Power transformer, 12.6V secondary. 

2 Co-axial sockets. 

1 SPST miniature toggle switch. 

1 560uH RF inductor. 

1 SFB-455A ceramic filter (Murata). 

SEMICONDUCTORS 
J Programmable unijunction, D13TI. 

1 Junction FET, 2N5485 or similar. 

1 NPN silicon transistor , BF115. 

2 Silicon diodes, BY126/400. 

4 Silicon diodes, EM401. 

2 Germanium diodes, OA 91. 

1 Zener diode, BZY88/C9V1. 

RESISTORS (36 watt) 

1 x 22 ohms, 1 x 150 ohms . 1 x 470 
ohms, 2 x 3.3K . / * 15K, 1 x 27K. I v 
100K, 2 x 470K, 1 x 68 OK. 


1 lM linear pot. 

1 2.5K linear pot. 
1 IK tab pot. 


CAPACITORS 

1 470pF poly sterene. 

2 560pF polystyrene. 

2 0. luF 25 V ceramic. 

I 0.15uF 160V polyester. 

1 0.4 7uF 200 V polyester. 

L 1 (HfOuF 25 VW electroly tic. 

1 3-30pF timmer (Philips type 2222- 

808-00006). 

MISCELLANEOUS 

2 x Knobs, 1 x miniature tagboard 20 
pairs, 1 x miniature tagboard 4 pairs, 
power flex and plug, 3/8in grommet, 
hookup wire, screws, nuts, washers, 
solder, etc. 


input terminals, until an acceptable 
marker is obtained. 

When a receiver is being swept, it is 
often advisable to disable the AGC system 
so that it will not have any influence on 
the shape of the response curve. As AGC 
circuits are so varied these days, it is 
difficult to lay down just how each one 
should be disabled. We can only leave the 
reader here to his own devices. Having 
disabled the AGC, the gain may be 
controlled by the manual gain control, 
should this be fitted. 

It is advisable when sweeping a piece of 
equipment to use only sufficient deviation 
on the generator so that the skirts occupy 
almost all of the base line. Where it is 
desired to search outside the normal 
passband, fdr any reason, then the sweep 
width may be increased. It is also vital at 
all times, to make sure that no circuits are 
overloaded and to this end, the output 
level should be kept low enough to avoid 


filters, we suggest that readers refer to our 
articles on the subject, which appeared in 
the issues for September,- October and 
November, 1969. ■ 


NEW SHIPMENT 

G.E. SCR. 
MANUAL 

4th Edition 

$4.00 Posted 

WATKIN WYNNE P./L. 
P.O. Box 392 
Crows Nest 2065 



LOOK TO 
ENCELFOR 
TOP HI-FI 
VALUE... 

min , 

V * ) ) , ' ' 

Cambridge P40 Amplifier 
— Encel price, $298.00 
(inc. sales tax). The latest 
outstanding product from 
Cambridge Audio Laboratories 
Ltd, England. It inspired Reg. 
Williamson in his technical 
review in Hi-Fi News earlier this 
year to report — "I have been 
completely won over by this 
amplifier. The P40 is sheer 
pleasure to use and, most 
unusual for this reviewer, I shall 
be sorry when the time comes 
to return it. Bravo, Cambridge 
Audio, you have restored some 
of my faith in the British audio 
industry.” Write now for full 
technical details and a copy of 
this review. 



Stax SR-3 Stereo 
Headphones and SRO-5 
Adaptor — Encel price, $76.50 
(inc. sales tax). World's finest 
electrostatic headset, with a 
frequency range of 30 — 25,000 
Hz and maximum sound level 
of 115 dB. Adaptor suits any 
amplifier of more than 5 W 
outputs at 4 — 16 ohms. 

Some experts say they are 
better than the best speakers I 
Write for full review and 
technical data now. 


Luatra ST 51OD Tonearm 

— Encel price, $24.50 (Inc. 
sales tax). A high precision, 
universal arm, which will accept 
all standard mounting 
cartridges. Lightweight, 
removable headshell. Tracking 
is effortless and stable. Stylus 
pressure is adjusted by calibrated 
counterweight. Oil damped 
cueing lift is inbuilt. Encel will 
send you reviews on request. 
Lustre ST510 Tonearm, $19.50. 

Sonics Oemagnetiser 

—■ Encel price, $4.90 (inc. sales 
tax). Restores tape recorder 
heads quickly and efficiently to 
their original characteristics. 
Complete with power-cord and 
plug. A 'must' for top tape 
quality at this low Encel price I 



HEAD OFFICE: 431 BRIDGE ROAD, 

RICHMOND, VIC. 3121 
TEL. 42 3762 

SYDNEY STORE: GROUND FLOOR, 

2 SM BUILDING, 267 CLARENCE STREET, 
SYDNEY, N.S.W. 2000 
TEL. 29 4663, 29 4564 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 
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A REMOTE CONTROL RADIO 


Part 2 — Transmitter 


By Alan Nutt 


As a companion unit to our remote control receiver 
described last month we present a two channel, solid-state 
transmitter which may be used to actuate the control 
functions over a distance of 100 yards or more, depending 
on the aerial system. 


It may be recalled from the list of 
relevant PMG requirements given last 
month that the transmitter power in a 
device-operating system should be no 
greater than that required to reliably 
perform the triggering function and, in 
any case, must not exceed 1 watt DC 
input. 

This stipulation places some limitations 
on the development of a transmitter 
insofar as each situation has to be 
approached according to its specific 
requirements. A transmitter designed for 
one set of circumstances is not necessarily 
going to perform satisfactorily in widely 
differing situations. 

A major design decision concerns the 
power output to be provided. While 
operational range is one factor which will 
influence this decision, there are a number 
of other factors which must also be 
considered. For example, available supply 
voltage, method of modulation, cost and 
rating of suitable RF power 
transistors - all these have an effect on 
the design concept. 

On the other hand, the effective range 
may well be determined primarily by the 
type and position of the aerial system 
used, both at the transmitter and the 
receiver. We will have more to say on 
aerials a little later. 

After consideration of the other 
factors mentioned, coupled with some 
practical tests, we decided on a transmitter 
power level around the 300mW input 
mark. Transistors capable of handling this 
type of power level at 27MHz are readily 
available and will , perform satisfactorily 
with supply voltages down to six. 

This latter consideration is important 
when we come to consider the problems 
of supply voltage and modulation. We 
purposely wanted to keep away from a 
transformer-coupled, high level 
modulation system by reason of the extra 
cost and current drain involved. A simple 
series modulation method commended 
itself, the only adverse factor being that 
the modulator and PA stage have to divide 
the total supply voltage between them. 

This in itself might not be a problem 
where the power supply voltage can be 
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raised to compensate. However, in this 
instance, by reason of the proposed 
vehicular installation, the supply voltage is 
more or less limited to 12 if the vehicle 
battery is to be used as the supply source. 

It becomes necessary, therefore, to 
consider the performance of an RF power 
transistor at relatively low values of Vce. 

We made our choice from several 
devices which appeared to meet the 
requirements, settling finally on the 
2N3642 which is available at something 
less than a dollar. 

Looking briefly at the circuit it will be 
seen that a BF115 (Tr4) is connected as a 
common emitter oscillator, the circuit 
being very similar to that used in the 
receiver section already described. .The 
main difference is the provision of a tuned 
collector load (LI) which permits greater 
power transfer to the following PA stage. 
Coupling is effected by the link winding 
(L2) wound on the same former as LI. 

The PA stage (Tr5) is connected as a 
common emitter amplifier and is provided 
with a pi-coupled collector tank circuit to 
permit good aerial matching. 

It may be observed that the modulator 
stage (Tr3) is connected in series with the 
Tr5 collector supply. Any collector 
current variation in Tr3 caused by the 
application of an audio signal to its base 
will cause the same variation to take place 
in the collector current of the PA stage, 
Tr5, thereby effectively modulating the 
RF output signal in sympathy with the 
audio voltage on the base of Tr3. 

Provision is made to adjust the bias on 
the base of Tr3 so that, in the absence of 
modulation, the DC supply divides equally 
between the modulator and the PA. 

A fixed dummy load is provided across 
the aerial output so that much of the 
power is absorbed. The effect is to swamp 
to a large extent the variations in loading 
caused by the use of odd lengths of 
randomly located aerial wire. At the same 
time the effective range is held within the 
prescribed limits for the application in 
hand. 

Coming to the tone generator circuits, 
we have used much the same configuration 
as in the tuned amplifiers of the control 


receiver. As mentioned last month, the 
parallel T network connected in a 
feedback loop can be made to oscillate 
when the value of the resistive shunt arm 
is reduced to a value somewhat below half 
that of the resistive series arms. 

The capacitive elements chosen must 
be the same as those used in the tuned 
amplifiers in the receiver control channels 
in order that the oscillator frequencies 
may coincide with the peaked amplifier 
response. The resistive arms are slightly 
higher in value than in the amplifier circuit 
so that the correct frequency will coincide 
with maximum output. 

The output from each tone oscillator is 
coupled through an isolating resistor to 
the top end of the modulation level 
control, R4, and applied to the base of the 
modulator, Tr3. 

The DC supply switching is so arranged 
that when either switches SI or S2 are 
depressed,, the transmitter, modulator and 
250Hz oscillator are operative. It is only 
when S2, the “Open” control, is depressed 
that the 1200Hz oscillator, Trl, is also 
energised. i 

Because of the supply voltage 
fluctuations likely to be encountered in a 
vehicle installation, a zener diode regulator 
is included to limit the supply to 12V 
when the car battery is being charged. 
Under this condition the battery voltage 
can rise as high as 15. 

The construction is quite straight 
forward and should present no particular 
difficulties. Most of the components are 
mounted on a printed wiring board with 
the exception of the switches, indicators 
and 10 ohm resistor. The latter item is 
connected between a two-lug tag and the 
relevant switch contact, and may be seen 
in the photograph. 

The oscillator coil LI, L2 is wound on 
a 5mm Neosid coil former. The necessary 
winding data is given on the circuit 
diagram. The windings must be terminated 
on the terminals indicated, since the 
printed wiring board has been designed 
and drilled on this assumption. The slug in 
the coil former needs to be secured against 
movement due to vibration and a useful 
technique is to feed a short length of fine 
elastic or polythene into the former and 
then screw the slug in on top of it. 

The housing is a standard diecast 
instrument case measuring 4% x 3 % x 
2%in (outside), fitted with a removable lid 
to which we fastened a short length of 
steel bar to facilitate mounting under the 
instrument panel of the car. The 
two-terminal strip for connection to the 
battery supply is mounted on the opposite 
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face of the case to the switches, together 
with the aerial socket. 

Although a coaxial-type socket was 
psed in the prototype transmitter it is not 
strictly necessary. In most cases the aerial 
will be plugged directly into the socket 
without the use of extra coaxial feeder 
cable. Even if such a cable is used no 
connection should be made from the PC 
board “common” to the socket frame. 

We used a separate aluminium panel on 
the front of the case to give a neater 
appearance, wire-brushing and lettering 
being done before final assembly. 


measurement at the output of the bridge 
rectifier should indicate in the vicinity of 
18V DC. • 

Two alignment methods are presented, 
the first using suitable test equipment in 
the form of an oscilloscope and audio 
generator, the second using only a 
multimeter. The latter method, while 
adequate, is not as satisfactory as that 
using more elaborate equipment. 

The first step in the alignment is to 
determine the exact frequencies to which 
the tuned amplifiers are peaked. Tab pots 
Rl, R4 and R5 should be turned off, the 


rotors being at the earthed end of the 
elements. 

Connect the vertical input of the 
oscilloscope through a 10K isolating 
resistor to the junction of diodes D1 and 
DIO. Rotate R2 until a vertical trace on 
the screen indicates that Tr4 is oscillating. 
Continue to rotate R2 in the direction of 
maximum resistance until oscillation just 
ceases. At this point Tr4 will exhibit its 
sharpest response as a tuned amplifier. 

Leave the oscilloscope connected as 
before and feed an audio signal into the 
top end of the clipper level control, Rl. 



The transmitter circuit. Transistors TR1 and TR2 are the tone 
generators, TR3 the modulator, TR4 the crystal oscillator, and TR5 
the final. The push buttons marked “close” and “open” energise 
either one tone generator or two, respectively. 


PARTS LIST 
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It is preferable to complete all the 
internal wiring and positioning of the 
cables before fitting the wiring board. 
When mounting the board it will be 
necessary to use insulated spacers in order 
that both positive and negative battery 
connections are “floating” with respect to 
the case. This permits the unit to be used 
with either positive or negative chassis 
electrical systems. 

Before discussing alignment, a brief 
comment concerning the power switch 
(SI) used in last month’s unit. This is a 
step switch (press on, press off) with an 
illuminated button. It is marketed by 
Associated Controls and carries the type 
number 01-221. 

The alignment of the complete system 
is best commenced at the control unit and 
component numbers referred to will relate 
to this unit rather than to the transmitter 
which has just been described. The use of 
an audio oscillator and oscilloscope will 
greatly assist in the correct setting of the 
various controls although an alternative 
alignment procedure is given in the event 
that such instruments are not available. 

Carefully check all the internal wiring 
for possible errors and the wiring board 
for solder “tails” which may cause shorts 
between adjacent copper strips. For test 
purposes, dummy links may be wired 
across PL2 to simulate the limit switches. 
A further link is required between pins 3 
and 8 to bypass the lamp-operated inhibit 
function. 

Install the fuses in their respective 
holders and apply power. A voltage 


2 2N3565 or BC108 
1 AY 1104 or 2N3638A 
1 BF115 
1 2N3642 

1 BZX 70/Cl 2 zener diode 
1 27MHz crystal 

1 Printed wiring board, 70/tx2 

2 SPDT microswitches 
2 Indicator Lamps 

and bezels (1 red, 1 green) 

1 4 7uH choke 

1 5mm coil former, Neosid type 
722/1 ,base, can and F29 slug 
1 Diecast box, Eddy stone 
6908/P or similar 
1 co-ax or banana socket 


RESISTORS (All !4W unless noted) 

1 10 ohm 1W 
1 82 ohm 
1 100 ohm 

1 270 ohm 

2 1.5K 

1 2.7K 

2 5.6K 
1 10K 
1 15K 
1 47K 


2 68K 
2 150K 

1 22K tab pot 

2 47K tab pots. 

1 lOOKtabpot. 

CAPACITORS 
1 lOpFNPO 

1 4 7pF NPO 

2 70pF trimmers (Philips) 

1 150pF styroseal 

2 3300pF polyester (see Oct. text) 

1 6800pF polyester (see Oct. text) 

2 8200pF polyester (see Oct. text) 

1 0.015uF polyester (see Oct. tex t) 

2 0.01 uF 25 V disc 
2 0.047uF 25 V disc 
1 O.luF 25 V disc 

1 O.luF 35 V tan talum 

1 luF 35V tantalum 

2 lOuF 15V tantalum 


ACCESSORIES 
1 2-lug screw terminal strip 
1 2-lug tag, 

A luminium for panel and 


steel strip for mtg. bracket. 

4 Kins insulated spacers, 

Nuts, bolts and 
hookup wire. 
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Goodmans 


The Greatest Name- 
The Greatest Range in 

High Fidelity 



Magnum-K 


Mezzo II 


Marimba 


Mambo 


Maxim 



Forty years of experience in the Audio 
Industry are at your service at 

Goodmans. 

Whether you prefer to build your 
own loudspeaker enclosure, to have 
it made for you, or whether you want 
a loudspeaker system complete - 
Goodmans is the name to look for. 

High Fidelity Loudspeakers from 
8" to 15", Treble and Mid-range units, 
crossovers and other components 
to go with them on the one hand, 


or complete systems from the famous 
mini Maxim to the studio - quality 
25 watts Magnunrv-K on the other. 

See what a choice is yours—send 
for your post-free copy of Goodmans 
composite catalogue covering the full 
range—or the individual brochure 
which comes complete with enclosure 
designs and specifications. Or call in 
at your Goodmans dealer, who will 
be pleased to give you full details 
and a demonstration. 


i-1 

| Please send me particulars of the following: | 

| □ "M" range (top illustrations above) 

I □ Axiette 8 □ Axiom 10 

! □ Axiom 301 □ Audiom 81 


j Name 
| Address 


L. 


Postcode 




Sole Aust. Agent: British Merchandising Pty. Ltd., 49-51 York St., Sydney. Phone 29-1571 
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There is plenty of space inside the transmitter case. The 10 ohm 
resistor in the supply line is mounted on the tag strip as shown. As 
no connection is made to the frame of the unit ; it is suitable for 
either positive or negative earth systems. 


Set R1 to approximately half rotation and 
adjust the generator output to about 
lOOmV. Swinging the generator slowly 
through its tuning range should indicate a 
pronounced peak in output on the 
oscilloscope as the audio signal passes 
through the resonant frequency of the 
amplifier. This should be around 1200Hz 
with the components specified. 

The frequency at which this peak 
occurs should be carefully noted on the 
audio generator as it will be required when 
setting the frequency of the corresponding 
transmitter tone oscillator later. 

The same procedure should now be 
used to determine the resonant frequency 
of the low tone amplifier, which should be 
around 250Hz. In this case the 
oscilloscope should be connected through 
the 10K isolating resistor to the junction 
of diodes D3 and D9 and the amplifier 
peak adjustment made by varying tab pot 
R3. 

On completion of the resonance check, 
leave the audio generator tuned to the 


peak of Tr5 and increase R1 to maximum 
input. Raise the output from the generator 
until the waveform as observed at the base 
of Tr5 begins to clip, indicating that 
diodes Dll and D12 are beginning to 
conduct. Back off the generator output to 
a level just before the onset of clipping. 

Rotate the sensitivity control, R5 until 
relay B and contactor C close. Rotate R5 a 
little further in the same direction so that 
closure of the relays is clean and free from 
chatter. 

If the panel link joining diodes D2 and 
D4 is temporarily removed, the same 
procedure may be used to set the high 
tone sensitivity control, R4. In this 
instance, the audio generator is set to the 
first predetermined frequency around 
1200Hz, and R4 advanced until relay A 
and contactor C and D all operate cleanly. 
After this has been done, replace the link 
between D2 and D4. 

It may happen that, due to component 
spread, operation of either A or B relay 
will not be initiated before R4 or R5 reach 



The layout of the components on the printed wiring board , viewed 
from the component side. 


UP-GRADE TO 
CONNOISSEUR 

from Encel _ 

t 


Connoisseur BD2 Integrated 
Transcription Unit. "An 
attractive, medium priced 
turntablii with a highly 
satisfactory standard of 
performance — well made and 
beautifully finished — robust 
enough for all domestic 
requirements." 

The authoritative magazine 
"The Gramophone" describes 
the Connoisseur BD2 in these 
glowing terms in a recent 
review. Encel offers you the 
BD2, complete with 
Connoisseur SAU2 high- 
precision arm for only S82.50 
(inc. sales tax). Price complete 
with base and acrylic plastic 
cover, $99.50. Inbuilt stop and 
start control knob and hydraulic 
lift control set at front edge of 
baseplate. Special precision 
ground rubber belt drive from 
synchronous motor. 

Connoisseur BD1 Turntable. 

Similar ‘no compromise' 
specification as the BD2 but 
without tonearm and fitted with 
smaller baseplate to permit 
simple mounting of any type 
of arm. 

Available ready to play $39.50 
(inc. sales tax), or in easily 
assembled kit form,only $34.60 
(inc. sales tax). 


Connoisseur SAU2 
Tonearm. A high-precision 
unit with special design features 
to ensure accurate tracking. 
Gimbals set at 45/45 degrees 
permit a small bias weight or 
the inner gimbal ring to correct 
skating and inward pull. 

Inbuilt oil damped lift. 

Encel price $29.50 
(inc. sales tax). 

Connoisseur SCU1 Ceramic 
Stereo Cartridge. Diamond 
replaceable stylus. Armature 
system gives high vertical and 
horizontal compliance without 
forward or backward movement 
giving high channel separation 
and flat response over a wide 
frequency spectrum. 

Price $13.60 (inc. sales tax). 

Please write for full details and 
reviews of all these famous 
Connoisseur products. 


mmn 


HIAD OPPICE: 431 BRIDGE' ROAD, 
RICHMOND, VIC. 3121 
TEL. 42 3702 

SYDNEY STORE: GROUND FLOOR. 

2 SM BUILDING, 287 CLARENCE STREET, 
SYONEY, N.S.W. 2000 
TEL. 29 4863, 29 4864 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 
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your 

money 

buys y 
more 


when you 
choose a 




iron 


Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 


TRANSFORMER BY NATRONICS 

Both operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a natronic 
S cope Transformer" fitted with 6ft. 3-core 
flex and 3 pin mains plug. 

Fully approved by electricity authorities APP. No. N/360/6894- 5 


ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3| 
ozs. complete. Miniscope l| 
GUARANTEE 
Fully guaranteed with 
tested dependability. 

SAFETY 

Low voltage operation, 
sensitive components 
tected. 

LESS MAINTENANCE 
Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 


time 


Heat 

pro- 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES 

ME LB VIC. 44.S021 
HOB TAS. 34 2811 
LAUN TAS. 22.844 
PERTH W.A 8.2271 
ADEL S.A 23.1971 
BRIS OLD. 211933 



| THE COMPONENT DIVISION 
' OF IRH INDUSTRIES LIMITED 


SCOPE PRODUCTS ARE AVAILABLE FROM ALL MAJOR 
ELECTRICAL WHOLESALERS AND HARDWARE STORES - 
THE FULL GUARANTEE APPLIES ONLY WHEN THE IRON 
IS USED WITH THE APPROVED 'SCOPE'TRANSFORMER. 
MANUFACTURED BY NATRONICS PTY. LTD. 


SCOPE - VOTED FIRST BY A HOST OF SATISFIED USERS. 


Please Pbst 

NAME_ 


free illustrated SCOPE literature 


W ^ESS- 

CITY_ 


. POSTCODE _ 


i 

i 

I 

I 

i 

i 

i 

i 

l 
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maximum sensitivity. In this case it is 
permissible to reduce to not less than 10K 
the value of the series resistors between 
R1 and the bases of Tr4 and Tr5. 
Normally this will not be necessary 
although both R4 and R5 will be fairly 
close to their maximum setting. 

The final setting of R1 and the tuning 
of the receiver is best left until after the 
transmitter has been adjusted and placed 
in operation. 

For the benefit of those not having 
access to either a CRO or audio generator 
the following less precise but adequate 
alignment procedure is presented. 

The tab pots R1 to R5' should all be 
turned to their earthed ends. Connect the 
voltmeter across the 3.3K resistor between 
the junction of diodes D3 and D4 and 
chassis. 

In order to avoid ambiguity in the 
meter reading caused by the forward bias 
on D4, it will be advisable to temporarily 
lift one end of the 100K resistor between 
the supply line and the junction of D2 and 
D4. 

Slowly increase the resistance of R3 
until the meter indicates a voltage across 
the 3.3K load resistor indicating that Tr5 
is oscillating. Continue to increase the 
resistance of R3 until the meter reading 
just returns to zero. At this point the 
amplifier has ceased oscillation and its 
frequency response should have the 
desired peak, although we have no simple 
way of determining the exact frequency. 

The procedure should now be repeated 
with the other amplifier, connecting the 
meter across the 3.3K resistor between the 
junction of D1 and D2 and chassis and 
adjusting R2 in a similar fashion to R3 
until the meter reading just returns to. 
zero. Seal both R2 and R3 with varnish. 

Control R1 should be set to half 
rotation and R4 and R5 set for maximum 
sensitivity. Reconnect the 100K resistor 
from the supply line to R4. No further 
adjustments can be made until the 
transmitter is placed in operation. 

At this stage we come back to the 
transmitter, and component numbers will 
now refer to this unit. 

Because of the difficulty in operating 
push-buttons and making adjustments at 
the same time it may be as well to provide 
a short length of wire complete with 
alligator clips to bridge out the 
appropriate switches during alignment. 

It will be found easier to gain access to 
the various controls if the transmitter 
wiring board is folded out of the case 
during adjustment. Initially set tab pots 
Rl, R2 and R4 to their earthy ends. Bias 
control R3 and capacitors Cl and C2 
should be adjusted to about half their 
respective rotation. 

Connect a 12VDC source to the 
battery terminals on the rear of the case. 
Observe the correct polarity as no reverse 
protection is provided and the zener diode 
will almost certainly be damaged if the 
wrong polarity is applied. Dry batteries 
may be used for testing as the maximum 
current drain is only about 75mA. 

The first step involves setting the 
modulator tone frequencies so that they 
correspond with the tuned amplifiers in 
the control receiver. The following 
sequence of adjustments should be 
followed carefully where test equipment is 
available. For those attempting adjustment 
without test equipment we will detail the 
necessary, steps later. 

Turn off the oscilloscope time base and 
connect the audio generator to the 
horizontal input terminals. Set the 
generator to the previously determined 
high tone frequency, around 1200Hz, and 
adjust the horizontal gain for a straight 
line extending over about half the screen. 


The CRO vertical input should be 
connected to the top end of the 
modulation level control, R4. Apply 
power to the transmitter by jumpering 
terminals 2 and 3 of either switch SI or 
S2. 

Advance the frequency control pot, 
R1, until oscillation commences^ as 
indicated by a vertical trace on the CRO. 
Adjust the CRO vertical gain until the 
trace height approximates half the screen 
diameter. 

Rl should now be carefully rotated in 
either direction until the CRO pattern 
approximates a circle, indicating the 
required 1:1 frequency ratio between the 
tone oscillator and audio generator. Seal 
the control with a spot of varnish. 

Temporarily lift off the 12V supply 
lead to Trl. Set the audio generator to the 
previously determined low tone 
frequency, around 250Hz, and re-apply 
power to the transmitter. 


COLLECTOR 

TR5 


ANTENNA 


VERTICAL 



Test set-up, showing how a loop 
attached to the CRO is used to 
couple to the transmitter. 


The frequency of the low tone 
oscillator Tr2 should now be adjusted by 
varying R2 until the CRO pattern again 
approximates a circle. Seal R2 as before 
and remove power. Reconnect the supply 
lead of Trl to the number 1 contact of SI. 

Temporarily connect a small 6V, 
100mA globe across the aerial terminal 
and lift off one end of the 82 ohm dummy 
load resistor. Apply power by jumpering 
terminals 2 and 3 of either switch. 

Adjust the slug in L1/L2 and 
capacitors Cl and C2 for maximum 
illumination of the dummy load lamp. 
Measure the DC voltage between collector 
and emitter of Tr3 and adjust R3 until the 
voltage reading is exactly half the supply 
voltage. 

Before making a repeat adjustment to 
LI and Cl, the oscilloscope should be 
coupled loosely to the tank coil, L3, 
through a small pick-up loop or an extra 
tuned circuit consisting of a coil the same 
size as L3 and 50pF trimmer. The audio 
generator should be removed from the 
CRO horizontal input and the CRO 
timebase restored to operation. 

It is unlikely that the vertical response 
of most home oscilloscopes will extend to 
27MHz but a useful indication can be 
achieved on an instrument having a 
response to only 5 or 7MHz. If only an 
audio type oscilloscope is available, 
connection will have to be made directly 
to the vertical plate, bypassing the 
amplifier section completely. 

Having coupled the oscilloscope to the 
tank coil, LI and Cl may be re-adjusted 
until the carrier envelope is completely 
clean with no bright lines or wavy edges. 

The final alignment step requires the 
setting of R4 to achieve the correct 
modulation level. This is best 
accomplished with only one tone 
oscillator working. The correct level is 
obtained at about half rotation of R4 


"DELICA" 

Mkll Hamband 
GRID DIP METER 

A compact unit (7" x 2f" x 
21") the Delica II is ideally 
suited for both Amateur 
and Commercial service. 
It offers: 

Continuous coverage. 

★ Individually calibrated 
to 0.1 of I % accuracy. 

Ideal space for 2 bands. 

★ 1,000 cycle modulation 
by switch. 

Monitoring jack. 

★ 3" dial for easy reading. 

★ 3|" x coils for access 
to difficult areas. 

★ Full instruction manual. 

★ Self - contained trans¬ 
former for 240v A.C. 

★ Space Coils available. 

$47.00 

(including 2 FREE coil 
formers) POST FREE. 

extra coil former $1.20 ea. 
Hurry, only a few left at this 
low price. 

SMITH, SONS & 
REES LTD. 

32 WENTWORTH AVE, 
SYDNEY. Box 5038, 
G.P.O., SYDNEY 2001. 
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although if the oscilloscope is being used 
to monitor the output envelope pattern, a 
setting giving about 80 per cent 
modulation depth should be aimed at. 

If the monitored waveform appears to 
break up badly as modulation is applied 
the situation may be corrected by a slight 
readjustment of Cl or C2. In no 
circumstances should obvious instability 
or spurious operation be permitted to 
remain as interference may be caused both 
within and beyond the permissible 
frequency band. 

It is for this reason that we cannot 
stress too strongly the desirability of using 
an oscilloscope if at all possible for the 
transmitter adjustments. 

Remove the dummy load lamp and 
reconnect the 82 ohm resistor. The 
transmitter panel may now be remounted 
in its case and the supply leads dressed 
neatly. Do not neglect to connect a short 
iece of wire from the aerial socket to the 
A tank output on the board. 

The transmitter may now be used as a 
signal source to complete the alignment of 
the control unit receiver. 

Connect the vertical input of the CRO 
to the junction of the receiver clipper 
diodes, Dll and D12. Attach a few inches 
of wire to the aerial sockets of both 
transmitter and receiver and locate the 
transmitter six feet or so away from the 
receiver. 

It will be preferable to have one 
control tone only transmitted for these 
tests as the two-tone waveform is 
somewhat complex to observe clearly on 
the CRO. 

Apply power to both units. Carefully 
connect a low-range voltmeter across the 
LM372 AGC capacitor from pin 7 to 
chassis and adjust the trimmer across the 
receiver coil, LI, for a peak in the AGC 
voltage reading. 

The detected audio control tone 
should be clearly displayed on the CRO, 
the amplitude reaching a maximum as the 
receiver input circuit is tuned to 
resonance. It may be that the receiver 
crystal oscillator will need to be trimmed 
to frequency in which case the small lOpF 
capacitor from the base of Tr2 to the 
common line may be adjusted in value to 
bring the AGC voltage reading to a 
maximum. 

Having peaked the receiver tuning, 
increase the level of audio signal applied to 
the clipper diodes by adjustment of R1 
until the CRO indicates the onset of 
clipping as outlined earlier. The final 


setting of R1 cannot be achieved until the 
installation of the entire system is 
complete, aerials installed and the desired 
operating range selected. 

Before describing this, however, we 
will repeat the procedure thus far for the 
benefit of those without test equipment. 

The sequence is necessarily reversed 
somewhat as it is essential that the 
transmitter RF section be placed in 
operation before the tone oscillator 
frequencies can be set. 

Ensure that the modulation level 
control, R4 is completely off and that the 
bias control R3 is about half-rotation. 
Apply power by bridging the switch 
contacts as described earlier and follow 
the procedure described for adj ustment of 
LI, Cl and C2. Measure the 
collector-emitter voltage of the AY 1104 
and adjust R3 so that this voltage just 
equals half the value of the supply voltage 
that appears across the zener regulator 
diode. 

Set the modulation level control, R4, 
to half rotation. 

Connect a short length of wire to the 
respective aerial terminals of both the 
transmitter and the receiver. Carefully 

connect the voltmeter between pin 7 of 
the LM372 IC and ground. Apply power 
to both units and adjust the trimmer 
across the receiver tuned circuit for a 
maximum reading on the voltmeter. This 
peak corresponds to a maximum AGC 
voltage within the 1C and indicates that 
the receiver is correctly tuned to the 
transmitter frequency. 

Connect the voltmeter across the 3.3K 
load resistor between the junction of D1 
abd D2 and chassis as we did when setting 
up the receiver amplifiers. Re-apply power 
to both units and press the “Open'’ button 
on the transmitter. The low-tone oscillator 
frequency control, R2, in the transmitter 
must remain at the chassis end of its 
rotation for this test. 

Slowly rotate the high-tone frequency 
control, R1 in the transmitter. At a certain 
setting the voltmeter connected to the 
output of the high-tone amplifier in the 
receiver should rise to a maximum, falling 
off again as the control is rotated further. 
Return the control to the point 
corresponding to the maximum voltmeter 
reading and seal with a spot of varnish. 
The high-tone oscillator frequency should 
now correspond with the peaked response 
of the receiver high-tone amplifier. 

Transfer the voltmeter to the other 
amplifier 3.3K load resistor. In . the 


An Introduction to 

DIGITAL ELECTRONICS 

Theory, Instruments and Computers 
SECOND EDITION NOW AVAILABLE 

Our well known basic textbook on digital logic and com¬ 
puters has now gone to its second edition. If you have a 
copy of the first edition, you will probably not need 
the new edition. But # if your present copy is damaged or 
lost, or if you missed out altogether, you should certainly 
have a copy of this new and up-dated edition. 

PRICE $2.20 Posted or $2.00 direct from “Electronics 
Australia”-office: 235 Jones Street, Broadway, Sydney. 

Mail orders should be directed in each State to the postal address 
shown on page one of this magazine. 


transmitter, temporarily disconnect the 
supply lead on SI feeding the high-tone 
oscillator, Trl. Apply power as before and 
press the transmitter “Close” button. 
Rotate the low-tone frequency control, 
R2 in the transmitter and set at the 
position corresponding to a maximum 
voltmeter reading in the receiver low-tone 
amplifier. Seal with varnish, and reconnect 
the supply lead to Tr5. 

It will not be possible to accurately set 
the clipper level control, Rl, in the 
receiver without a CRO and it will be 
necessary to select a position where 
reliable triggering can be obtained after 
the installation of both units is completed 
and the operating range determined. 

As suggested at the beginning of the 
article, the effective range of this 
equipment will be dictated largely by the 
size of both the transmitter and receiver 
aerials. While there is no real objection to 
using full quarter-wavelength aerials on 
both units, there are some factors which 
require consideration. 

As far as the transmitter is concerned 
we want, in this application at any rate, to 
limit the range to something under 100 
yards. At the same time, by reason of 
possible space limitations within a vehicle, 
a shortened aerial would appear highly 
desirable. 

Some tests performed on a late model 
Holden indicated that with the transmitter 
located under the centre of the instrument 
panel, an aerial length of some six feet 
could be neatly accommodated around the 
front and rear door trim without being in 
any way conspicuous. 

As mentioned earlier, variations in 
loading reflected to the transmitter PA 
stage by random lengths of aerial wire are 
minimised by the low value of swamping 
resistor connected permanently across the 
transmitter output. 

An alternative location was found to 
be around the windscreen weather strip, 
the wire being pressed down between the 
rubber strip and the glass. The result again 
was quite neat and not obvious. A third 
suggestion involves the use of a length of 
50 ohm co-axial cable as a feeder from the 
transmitter to a location beneath the floor 
of the car where a full nine feet of antenna 
can be fitted with relative ease. 

It would be a simple matter to strip the 
last nine feet of shielded braid from the 
co-ax so tnat feeder and aerial were 
integral. A full quarter-wave aerial such as 
this would only be necessary where 
specific circumstances dictated the extra 
range. 

At the receiver there is something to be 
said for keeping the aerial as short as 
possible to minimise the reception of 
unwanted signals. For maximum 
sensitivity, a nine foot length of wire 
could be used but, in practice, we found 
that three or four feet was adequate. 

Having completed the installation, a 
final touch-up of receiver tuning may be 
made, together with a resetting of the clip 
level control, R1, so that the clipping level 
is achieved with the equipment operating 
over the required distance. 

As we have suggested, the operation of 
a garage dooj is only one of many possible 
uses for a controller of this type. We have 
endeavoured to make the design as flexible 
as possible and to suggest possible 
alternatives where applicable. 

The idea of using logic AND gates can 
be extended to the other function if 
required and more tones could be added 
to the system to control more complex 
functions. Obviously cost is the biggest 
limiting factor in making extensions to a 
system of this type. 

One final thought - having opened the 
garage door, who gets out to open the 
driveway gate? 
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The $1000 
sound. 

Just $672. 


We’re not suggesting there 
isn't e sound In the world 
to touch the fabulous 
quality of a Sansui stereo 
system. 

We’re Just saying that to get 
it you’d have to fork out 
a thousand or so dollars. 

The reasons are simple. 
Firstly, every single 
component in the Sansui 
system is made for each . 
other. 

it’s the perfect marriage. 
Each one designed, built 
and working to get the. best 
out of the others. 

(Remember that if you're 
thinking of building your 
own Hi-Fi system. 


You could spend an awful 
lot of time 

and trouble and still not get 
a sound to touch Sansui.) 
Secondly, Sansui are 
Japan's masters of the 
stereo system. It’s their only 
business. Which means 
they produce more, keeping 
the price down. 

It also means they’ve more 
time to search for 
perfection. One example: 


N.S.W.: 22 Ridge St., 

North Sydney, 929 6816. 
A.C.T.: 31-33 London Circuit, 
Canberra City, 49 6050. 
Queensland: Sydney Q. 
Hughes, 154-158 Arthur St., 
New Farm, Brisbane. 

58 1422. 

S.A.: Eilco Sales Pty. Ltd., 
7-9 Osmond Terrace, 
Norwood, Adelaide, 63 4844. 
Tasmania: K. W. McCulloch 
Pty. Ltd., 57 George St., 
Launceston, 2 5322. 

N.T.: Pfitzner’s Music 
House, Smith St., 

Darwin, 3081. 

W.A. Distributor: Carlyle & 
Co. Pty. Ltd., 1-9 Milligan 
Street, Perth. 21 9331. 


Head Office: 28 Elizabeth St. 
Melbourne, Victoria, 638101 
Please send details of 
your complete Modular n . 

HI-FI Systems. I_Ij 

Also send folders on r —& 
the Sansui component LJ 
rfenge pronto. 

Name:.. 

Profession:.. 


Stylus pressure of the 
average gram on a record is 
about 7 grammes. Sansui 
tracks at 1.5 grammes. That 
means a whole lot less 
record wear, and a whole 
lot more sound quality. 


Street 


Suburb 

P/code 


Another: The technical 
excellence of the AU 555A 
amplifier. In other systems, 
if one component blows, the 
complete circuit could blow. 
And that can cost you 
a packet. 

Not so in Sansui. It has a 
unique overload protector. 
And just in case you 
haven’t noticed, Sansui 
believe a stereo system 
should be as easy on the 
eye as it is on your ear. 

So you get a million dollar 
look for your thousand 
dollar sound. 


>S20 Sansui 2-way speaker 
leadphone set, $42 extra. 
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Now you can buy Tamtoeng quality 
without buying a whole lotor frills. 


The newTandberg3000X 


Everyone wants a tape re¬ 
corder that gives them superb 
reproduction. But not everyone 
wants to pay for a whole lot of 
extra features as well. So 
we’ve designed the 3000X. 

A brand new model that carries 
on the Tandberg tradition of 
impeccable engineering and 
craftsmanship but leaves off 
some of the frills. Its transport 
mechanism operates at three 
speeds and will provide a level 
of hi-fidelity sound at 3% and 
1 % that many others cannot 
approach at 7Vi ips. 

Outstanding features include: 

• four heads (record, playback, erase 


and cross-field) are all precision gap¬ 
ped and mumetal screened for ab¬ 
solutely trouble-free performance. 

• unique cross-field head design pro¬ 
duces excellent record/playback 
frequency response and signal-to- 
noise ratio. 

• a flutter roller in the tape path 
guarantees low wow and flutter. 

• no pressure pads on active heads 
ensures minimum of headwear. 

• two tape guides at each of the four 
heads ensures professional track¬ 
ing. 

Getting technical: 

Tape: Max. reel diam. 7". Low Noise 

tape may be used for recording. 

Tape speeds: 7V, 2 ,3%, and 1 7 /e ips. 

Speed tolerance: Absolute -1.5%. 

Frequency Response: 

71/2 ips: 40-20,000Hz ± 2dB. 

3% ips: 50-16,000Hz ± 2dB. 

1% ips: 50-9,000Hz ± 2dB. 


Distortion: A 400 Hz signal 
recorded at 0 dB level will at 
playback give 3-5% tape distortion. 

Winding Times: 

1,200 ft. of tape: 1% min. 

1,800 ft. of tape: 2Vz min. 
Dimensions: 


Length: 15V2" Height: 6 V 2 " 
Depth: 12 3 /s" Weight: 20 lbs 



■ Head Office: 28 Elizabeth 
Street, Melbourne, Vic., 3000. 
i Tel.: 638101. 

Please send me detailed infor- 
1 mation on the Tandberg 3000X. 
J Name. 

1 Address 


1 1 


Sydney Office: 22 Ridge St, North Sydney. 929 5816. Canberra Office: 21-33 London Circuit. Canberra City. 49 6050. Interstate Represen¬ 
tatives. N T.: Pfitrner s Music House. Smith Street. Darwin. Phone: Darwin 3801. Q'land' Sydney G. Hughes. 154-158 Arthur Street 

New Farm. Brisbane. Phone: 58 1422. S.A.: Eilco Sales Ptv. Ltd.. 7-9 Osmond Terrace. Norwood. Phone: 63 4844. Tas.: K. W McCulloch 

Pty Ltd.. 57 George Street. Launceston. Tas. 7250 Phone: 2 5322. W A Athol M Hill. 613-615 Wellington Street. Perth. Phone: 

21 7861 Available from leading retailers. 
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Now AMPEX“600Series” professional tape, 
previously available only to TV, broadcasting 


Ever wondered why 
professionally recorded tapes 
sounded better? While 
equipment plays a major role, 
the importance of tape in 
professional use cannot be 
over emphasized. Now, for 
the first time, AMPEX 
professional audio tape is 
available to the consumer. 
That’s not all the good news. 
Because production has been 
substantially increased, the 
price has been reduced. 

What are the big advantages 
of AMPEX professional tape? 
Precise oxide formulation, 
maximum dynamic range, 
uniform tape output and the 
exclusive “Ferro-Sheen" tape 
surface which extends head 
life . . . also improving high 
frequency response and 
eliminating “breaking-in" 
periods. 

Make your selection from 
three basic types ... 0.5 Mil. 
double play on tensilized 
polyester, 1.0 Mil. polyester 
for long play and 1.5 Mil. 
standard tape for maximum 
durability and superior 
strength. You can buy AMPEX 
professional tape on 3", 5", 7" 
and IOV 2 " NAB reels ... at 
your nearest franchised 
Simon Gray dealer. 

If you own a high quality taoe 
recorder or tape deck, you' 
will appreciate the difference 
AMPEX professional tape can 
make. You’ll agree with 
discriminating audio engineers 
in leading studios all over the 
world — the top professionals 
who demand the highest 
possible standards. Settle for 
nothing less — use AMPEX 
professional tape! 


and recording studios, 


is available 
to you for home use 
through your franchised 
Simon Gray Dealer. 


AMPEX 


iwiPoiTnra 
V 1 tm FEET 
SEVER MClt REEL 


PROFESSIONAL 


SPASM 1748/SGM 



Australian National Distributors: 



Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 

Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm. Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street. Perth. Tel. 21 7861 
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Improve your music system 
$13050’ . 


Melton data: 

2 Loudspeakers: 12" Bass, 3" Tweeter 

Frequency Response: 45 Hz-17,000 Hz. 

Power handling: 25 watts rms. 

Crossover: Electrical @ 1500 Hz. 

Cabinet: 21" x 13" x 10V4" 

Weight 30 lbs. (packed) 

Oiled Teak or Polished Walnut 
BJackden mesh front 


WHARFEPALE 


closer to the original sound, 


The Wharfedale ‘Melton’ 

“Designed for use with your present tape or 
record system. It gives a fuller width and depth 
of sound, and the most remarkable performance 
throughout the frequency range at all listening 
levels.” 

See the Wharfedale speaker range, including 
the very popular Super Linton and Denton, 
at Hi-Fi specialist stores or dept, stores priced 
from $69.50 to $424.00. 

(‘Maximum retail price.) 


GET MORE DETAILS. 

Simon Gray Pty. Ltd., 

28 Elizabeth St., 

Melbourne, 3000. 63 8101. 

Please send folders on the 
Wharfedale speaker range pronto. 

Also send details of your complete I I 
Moduiar Hi-Fi Systems. 1 — 1 

Name: Mr/Mrs/Miss..... 

Profession:___ 

Street______...— 

Suburb--------P/code... 


Tick 
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Fundamentals of 


Appendix 


by Jamieson Rowe 


It is hoped thot the following glossary of terms may assist 
the reader in understanding both the content of the fore¬ 
going chapters, and the concepts which may be encountered 
in further reading. However, it is by no means a complete 
inventory of the multitude of terms used in solid state 

technology. 


ACCEPTOR IMPURITY: An element 
or compound whose atoms or mole¬ 
cules have fewer valency electrons than 
those of the intrinsic semiconductor 
material into which they are introduced 
m small quantities as an impurity or 
dopant. Because the acceptor impurity 
possesses fewer valency electrons its in¬ 
clusion in the crystal lattice creates val¬ 
ency electron deficiencies (holes), so 
that material doped with an acceptor 
impurity is a P-type semiconductor. 

ALPHA: One of the the two main 
parameters used to express the current 
gain of a bipolar transistor. Alpha is 
usually defined as the ratio of a small 
change in collector current to the 
corresponding change in emitter cur¬ 
rent, when the collector-base voltage is 
maintained constant. 

AVALANCHE: One of the mechanisms 
responsible for voltage “breakdown” of 
semiconductor junctions and devices. 
When avalanche occurs, carriers mov¬ 
ing through the crystal lattice have 
achieved sufficient kinetic energy to 
knock further carriers from the lattice, 
producing a “snowball” increase in 
current level. Providing the current 
increase is limited externally, avalanche 
breakdown causes no permanent dam¬ 
age to the device. 

BETA: The second of the two main 
parameteis used to express the current 
gain of a bipolar transistor. There are 
many “versions” of beta, but all ver¬ 
sions relate a change in collector cur¬ 
rent to the corresponding change in 
base current, with the collector-emitter 
voltage maintained constant 

CARRIERS: Entities which carry an 
electrical charge and are also able to 
move relatively freely through a crystal 
lattice. The two most commonly en¬ 
countered carriers are conduction band 
electrons, which are negatively 
charged, and valency band holes, which 
are positively charged. 

COLLECTION: The mechanism 

whereby the high potential gradient 
and intense electric (drift) field present 
within the depletion layer of a reverse 
biased P-N junction can cause the de¬ 
pletion layer to “collect” any carriers 
of appropriate type which happen to 
diffuse into it from the adjacent semi¬ 
conductor regions. 


COMPENSATION: The phenomenon 
whereby extremely small quantities of 
donor and acceptor impurities present 
in a semiconductor crystal tend to 
“cancel out” each other, so that the 
material tends to behave according to 
the dominant impurity only. If both 
types of impurity are present to an 
equal extent, the material tends to 
behave as pure “intrinsic” material. 

CONDUCTOR: Any material whose 
valency energy band is only partially 
filled with electrons, so that empty 
levels are immediately available for a 
nett electron movement. Such materials 
conduct electricity readily, even at ex¬ 
tremely low temperatures. 

CONDUCTIVITY: The parameter of a 
material which indicates the extent to 
which it permits the flow of a net elec¬ 
trical current, and normally measured 
in terms of the conductance in recipro¬ 
cal ohms (Mhos) between opposite 
faces of a cube of the material measur¬ 
ing one centimetre on each side. The 
conductivity of a material is the 
reciprocal of its resistivity. 

CONDUCTIVITY MODULATION: 
The process whereby the effective elec¬ 
trical conductivity of a semiconductor 
region is modified by the injection of 
excess carriers. Thus excess majority 
carriers injected into a lightly doped re¬ 
gion can cause the effective con¬ 
ductivity to be increased, simply by 
providing further carriers for current 
conduction. Conversely excess minority 
carriers injected into a heavily doped 
region can cause the effective con¬ 
ductivity to be reduced, by increasing 
the incidence of recombination and 
hence reducing the number of carriers 
available for conduction. 

CRYSTAL: Solid material in which the 
atoms or molecules are arranged in 
regular three-dimensional “lattice” 
arrays. 

CRYSTAL PULLING: A technique 
first developed by J. C. Czochralski, in 
which a monocrystalline “seed” is intro¬ 
duced into the top of a body of molten 
material, and then withdrawn slowly to 
grow or “pull” a large single monocrys¬ 
tal. This technique is used in semi¬ 
conductor manufacture to produce the 
uniformly doped monocrystal boules 
from which most devices are fabric¬ 
ated. 


CUTOFF, device: That condition of an 
electronic device in which its con¬ 
duction is either zero or relatively in¬ 
significant. With semiconductor devices 
such as FETs, bipolar transistors and 
thyristors, cutoff is normally that 
condition in which the device passes 
only saturation and leakage currents. 

DEPLETION LAYER: That region in 
the immediate vicinity of a semi¬ 
conductor P-N junction which becomes 
exhausted or “depleted” of current car¬ 
riers, in order to set up the internal po¬ 
tential barrier involved in either the 
balance between diffusion and drift 
currents present in the equilibrium 
case, or the imbalance between these 
currents present in a non-equilibrium 
situation. Being depleted of carriers, 
the depletion layer region is virtually 
composed of “intrinsic” material, irre¬ 
spective of the doping levels of the 
P-type and N-type materials from 
which it is formed. 

DICE (singular DIE): Also called 
“chips,” or “pellets.’” The tiny slivers of 
semiconductor material which con¬ 
stitute the functional heart of each 
semiconductor device. 

DIFFUSION, of carriers: The tendency 
of entities such as current carriers to 
“diffuse” themselves, or move in direc¬ 
tions which increase the uniformity 
with which their number occupy the 
available space. Hence carrier diffusion 
is a mechanism whereby carriers tend 
to move “downhill” along concentra¬ 
tion gradients, away from regions of 
high concentration and toward regions 
of low concentration. 

DIFFUSION, of dopant atoms: One 

method of modifying the impurity dop¬ 
ing of a semiconductor crystal, which 
makes use of the fact that excited do¬ 
pant atoms, like carriers, have a 
tendency to diffuse away from regions 
of high concentration and toward 
regions of low concentration. The tech¬ 
nique involves prolonged exposure of 
the semiconductor crystal to a concen¬ 
trated vapour of the dopant at elevated 
temperatures, whereupon dopant atoms 
diffuse into the crystal structure. The 
resulting doping gradient is roughly ex¬ 
ponential, with highest density at the 
surface. 

DISCRETE DEVICE: An electronic 
circuit element or component which is 
individually packaged or encapsulated, 
in contrast with “integrated” devices in 
which a number of elements and their 
interconnections are housed in a single 
common package. 

DONOR IMPURITY: An element 
or compound whose atoms or mole¬ 
cules have more valency electrons than 
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ALLIED CAPACITORS PTY. LIMITED 

fe> 


Distributed by ^ A Hawker siddeley Company 
Ferris Bros. Pty. Limited, 752 Pittwater Rd. 
Brookvale, N.S.W. 2100. Ph. 93-0221 (10 lines) 


ALLIED CAPACITORS 

specialised facilities and years of experience 


enable Allied to design and manufacture for your specific needs 


■ Write for catalogue and service information to 1 

I Allied Capacitors Pty. Limited, ■ 

752 Pittwater Rd., Brookvale, N.S.W. 2100. I 

I NAME...PHONE. I 

1 ADDRESS. 1 

I . I 

^ fA.POSTCODE. 


Ceramics 
Plastic Film 
Electrolytics 
Silvered Mica 
Potentiometers 
Paper Capacitors 
Connectors 
Switches 
Trimmers 

Centralab Packaged 
Electronics 


PB42I1 / 69 



Full range of famous 
TESLA Loudspeakers 


PULL PRICE 

$ 198.00 

plus $5.00 freight. 


Small In size, yet delivers 14 WATTS RMS of faithful 
sound reproduction. This superior sound quality Is due 
to advanced semi-conductor technology, and the use of 
solid state circuitry throughout. The price Is unbeliev¬ 
ably low, without any sacrifice In the quality of materials 
and workmanship, which Is completely designed and 
manufactured In Australia. 

SPECIFICATIONS: 

e Total Music power -18 WATTS into 4 OHMS RMS -7 WATTS 
per channel at 8 OHMS. 

e Frequency Response — 30 Hs to 30,000 Hz 3 dB. 
e Input Sensitivity - Auxiliary 100 MV. Tape Deck 100 MV. 
e Speaker Impedance — 4 er 8 OHMS, 
e Dimensions — Amplifier and Player: 164" x 134" * $4"» 

Each Speaker: ll(" x 184" x 64". 
e Turntable — 4 speed with CERAMIC cartridge. 

O OUTPUT JACK for Stereo Headphones. 

Please forward me 'Symphonic Unit* 

Enclosed Choque/M.O./P.N. for $203.00. 


1 A * v -°81 ELLIPTICAL TWEETER. Frequency response 1-16 kcs. 
$6.50 ind. postage. 

2 ARZ-668 8 ROLLED EDGE CONE WOOFER. 4 or 8 OHMS. 
Frequency response 28 CPS to 6 kcs. 

$7.50 ind. postage. 

3 a *Q- 835 12 CAST CHASSIS. Frequency 30 to 4000 CPS. 


AVAILABLE EX STOCK. TRADE ENQUIRIES WELCOMED. 


Please forward items marked above. 
Enclosed Cheque/M.O./P.N. for $ 


r Name. 

L Address 


Postcode 
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those of the intrinsic semiconductor 
material into which they are introduced 
in small quantities as an impurity or 
dopant. Because the donor impurity 
possesses more valency electrons its in¬ 
clusion in the crystal lattice creates an 
excess of valency electrons, so that ma¬ 
terial doped with a donor impurity is 
an N-type semiconductor. 

DOPING: The process whereby the 
electrical characteristics of an intrinsic 
semiconductor material are altered by 
the addition of precisely controlled but 
relatively small amounts of selected im¬ 
purity elements or compounds called 
dopants. The resultant impurity semi¬ 
conductor tends to have a considerably 
higher conductivity than intrinsic 
material, to a degree depending upon 
the doping level, or amount of dopant 
added. 

DRIFT CURRENT: The relatively 
small directional bias which becomes 
superimposed upon the' random motion 
of carriers in an excited crystal lattice 
under the influence of an applied elec¬ 
tric field (“drift field”). 

EPITAXIAL DEPOSITION 
(EPITAXY): The technique of growing 
a semiconductor layer upon an existing 
crystal by depositing it directly from 
reacting vapours, so that the structure 
of the hew layer is isomorphic with, or 
simply an extension of, that of the 
original crystal. The deposited or 
grown layer may be of either intrinsic 
or impurity semiconductor, and if the 
latter it tends to have a relatively con¬ 
stant doping density throughout its 
thickness. Probably the most common 
use of epitaxy is to produce the so- 
called “epitaxial” wafers for certain 
silicon bipolar transistors, consisting of 
a relatively thick heavily doped sub¬ 
strate and a thin lightly doped epitaxial 
layer which ultimately forms the collec¬ 
tor regions of the completed devices. 
The word “epitaxy” is apparently de¬ 
rived from the Greek words “epi” 
(upon) and “teinen” (arranged). 

EQUILIBRIUM: In a semiconductor 
context, equilibrium is that state of a 
semiconductor crystal which obtains 
when there is no nett current flow 
through the crystal. A crystal is nor¬ 
mally in this state when n 6 external 
voltages or current are impressed upon 
it. 

EXCESS CARRIERS: Any carriers 
present in a semiconductor material or 
region, in addition to those present in 
equilibrium. 

EXCITATION: That energy which is 
present in a crystalline material as a 
result of its dynamic interaction with 
the external environment. This includes 
the energy acquired by the material in 
the form of sound, heat, light and 
other forms of radiation. 

FERMI-DIRAC DISTRIBUTION: A 

mathematical description of the way in 
which the current carriers present in a 
crystalline material have energies dis¬ 
tributed above and below the Fermi 
level, this distribution being a function 
of the excitation of the material. 

FERMI LEVEL: May be broadly de¬ 
fined as the average carrier energy 
level of a semiconductor region. Hence 
by definition a semiconductor crystal 


in equilibrium has a constant Fermi 
level throughout. 

FIELD EFFECT: A term used to 
describe the way in which the effective 
dimensions of an impurity semicon¬ 
ductor region are dependent upon the 
width of the depletion layers of ad¬ 
jacent P-N junctions. Hence if the de¬ 
pletion layers are widened due to in¬ 
creased reverse bias on the junctions, 
the growth of the “intrinsic” depletion 
layers inevitably reduces the effective 
dimensions of the impurity region. 
Conversely if the depletion layers are 
narrowed, the effective dimensions of 
the impurity region tend to increase. 
This effect is deliberately exploited in 
the various forms of field effect transis¬ 
tor (FET). 

FORWARD BIAS: That polarity of ex¬ 
ternal voltage applied to a semi¬ 
conductor P-N junction which tends to 
counteract the internal potential barrier 
set up in equilibrium, resulting in a 
marked increase in the diffusion cur¬ 
rents crossing the junction. 

FLOAT ZONE REFINING: A modi¬ 
fication of the zone refining process, in 
which the ingot of material being 
refined is supported vertically between 
two chucks. The zone of molten mate¬ 
rial is supported by its own surface ten¬ 
sion, preventing contamination due to 
reaction with a crucible. 

HEADER: That part of a semi¬ 
conductor device package to which the 
actual chip or die is mounted. May 
consist of metal, ceramic or one of a 
number of plastics such as epoxy resin. 

HOMOGENEOUS CRYSTAL: Crys¬ 
talline material having a uniform com¬ 
position. In the context of impurity 
semiconductor materials, a homo¬ 
geneous crystal is one having a uni¬ 
form doping concentration. 

HOLE: A defect in the valency electron 
system of a semiconductor crystal lat¬ 
tice, equivalent to the absence of a 
single valence electron. Like a con¬ 
duction electron, a hole is capable of 
moving through the crystal, and thus 
forms an effective current carrier hav¬ 
ing a positive charge. However, unlike a 
conduction electron the hole must re¬ 
main in the valency bonding system of 
the crystal, and thus it has a lower 
mobility. 

HYBRID CIRCUITS: Are strictly cir¬ 
cuits, or microcircuits, which are 
fabricated using a mixture of tech¬ 
niques. More typically, a hybrid circuit 
is one consisting of a number of mono¬ 
lithic chips, or dice, mounted on a 
common header and with connections 
made using either fine gold wires or 
metallic film conductors. 

IMPURITY: A “foreign” material 
present in a semiconductor material, 
usually in small quantities. Some impur¬ 
ities are unwanted, and great pains are 
taken to extract them from the mater¬ 
ial. Others are intentionally added to 
semiconductor materials as dopants, in 
order to modify its electrical behaviour. 

INJECTION OF CARRIERS: The in¬ 
troduction of excess carriers into a 
semiconductor region. This is usually 
performed by means of a forward 
biased P-N junction. 


INSULATOR: Any material whose va¬ 
lency energy band is completely filled 
with electrons, so that no empty levels 
are immediately available to facilitate a 
net electron movement. Such materials 
conduct electricity only when excited 
sufficiently to raise electrons into the 
higher conduction bands. Intrinsic 
semiconductors are strictly insulators, 
differing from “true” insulators only in 
that they possess a somewhat smaller 
“forbidden” energy gap separating the 
valency and conduction bands. 

INTEGRATED CIRCUIT (IC): 

Strictly, this term simply refers to any 
circuit in which the component ele¬ 
ments and wiring are grouped together 
within a common protective container 
or encapsulation. However, the term has 
become established as a synonym for 
“microcircuit,” so that in practice it in¬ 
variably refers to miniature integrated 
circuit devices. 

INTRINSIC SEMICONDUCTOR: An 

element or compound which has the 
same electron energy band configura¬ 
tion as an insulator, but has a “for¬ 
bidden energy gap” which is sufficiently 
narrow to permit transfer of electrons 
from the valency band to the conduc¬ 
tion bands at normal temperatures. 
Conduction in an intrinsic semicon¬ 
ductor takes place via equal number of 
conduction band electrons and valence 
band holes. 

INTRINSIC CARRIER GENER¬ 
ATION: The mechanism whereby ex¬ 
citation energy absorbed by a semi¬ 
conductor crystal lattice causes a val¬ 
ency band electron to be raised into a 
conduction band, reacting a valency 
band hole carrier in addition to a con¬ 
duction band electron carrier. 

ION: An atom or molecule which is 
electrically charged, having lost or 
gained an electron. An atom which has 
gained additional electrons is thus a 
negative ion, while an atom which has 
lost an electron or electrons is a posi¬ 
tive ion. 

JUNCTION, P-N: A relatively abrupt 
transition between P-type and N-type 
semiconductor regions, within a crystal 
lattice. Such a junction possesses 
unique electrical properties, including 
the ability to conduct substantially in 
only one direction. Single and multiple 
P-N junctions form the basis for most 
semiconductor devices. 

LEAKAGE CURRENTS: Those 

currents passed by a semiconductor de¬ 
vice whose origin lies in spurious con¬ 
tamination of the crystal die, usually at 
its surface. Most modern semiconductor 
devices exhibit very low leakage cur¬ 
rent levels, but only because of ex¬ 
tremely rigorous controls maintained 
during their fabrication. 

MAJORITY CARRIERS. Those 
carriers in an impurity semiconductor 
material which are at least nominally 
in the majority. Hence in N-tyle mate¬ 
rial conduction band electrons are the 
majority carriers, whereas in P-type 
material the majority carriers are 
valency band holes. 

MICROCIRCUIT: A complex semi¬ 
conductor device consisting of a min¬ 
iature assembly of component elements 
and their interconnections. This term is 
a general one and includes devices of 
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Here are the famous names in 



together with the standard of service to match 

A SELECTION FROM THE OUTSTANDING RANGE OF INSTRUMENTS AVAILABLE FROM JACOBY MITCHELL: 




(Above) Model OS12 oscilloscope— 
designed primarily as a visual aid to 
students studying science. The Y 
amplifier has a bandwidth from DC 
to 30kHz with a maximum sensitivity 
of lOOmV/dlvision and an input 
impedance of 1M^. Time base speeds 
variable from lOOmS/division to 
lOOMS/division. 


(Above) Model OS2000 is a portable 
solid state oscilloscope with a band¬ 
width of 20MHz at a maximum sensi¬ 
tivity of lOmV/cm. Supply rails are 
stabilised against AC supply varia¬ 
tions by a VOLSTAT constant voltage 
transformer. 

Plug-in time bases and Y amplifiers 
ensure maximum versatility. There is 
a choice of single and dual trace 
and high gain differential amplifiers 


ADVANCE 


and standard or delayed time base 
plug-ins. A rectangular tube with a 
bright trace together with 200 nano¬ 
seconds of signal delay ensure that 
the leading edge of any suitable 
waveform is clearly visible. 



(Above) Model OS25A is a low cost 
dual trace oscilloscope with internal 
triggering from either channel. 
Vertical amplifier bandwidth from 
DC to 5MHz with a maximum sensi¬ 
tivity of lOOmV/cm on each channel. 
The 5" helical PDA tube gives a 
bright, clear display. 

KIKUSUI 



(Above) The Kikusui Model 553 is 
a dual trace oscilloscope with solid 
state circuitry for high reliability. 
The 553 operates in a 2 channel 
mode and employs a vertical dif¬ 
ferential DC amplifier with a band¬ 
width of DC-7MHZ. The dual trace 
system displays either channel sepa¬ 
rately or chops between channels. 


A wide sweep range of 1 sec to 
1m sec is provided. Model 555, also 
available, is a single trace version 
with similar performance. 



PROBE 

■FIT 


Passive Probe Kit GE81004 is for 
use with instruments having an in¬ 
put resistance of 1 megohm and 
capacity of 15-55pf. Includes— 
• sprung hook • probe attenuator 
10:1 • UHF male coupling • BNC 
male coupling • BNC tip • 4mm 
plug • spike • crocodile clip. 


Distributed by: 


JACOBY 

MITCHELL 


SYDNEY 

MELBOURNE 

ADELAIDE 

BRISBANE 

PERTH 

LAUNCESTON 


26 2651 
30 2491 
53 61 17 
2 6467 
28 8102 
2 5322 


MAIL THIS COUPON TODAY 


Jacoby, Mitchell & Co. Pty. Ltd. 

469 Kent Street, Sydney, N.S.W. 2000. 
Please send me details of the 
following instruments (place circle 
round applicable square) 

ad]®®® 

NAME.. 

ADDRESS . 

.POSTCODE. 

JM/43-70EAII70 
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the monolithic, thin-film and hybrid 
variety. 

MONOCRYSTAL: A crystal of 

material which has a continuous lattice 
structure and orientation throughout its 
volume, in contrast with the multiple- 
grain structure of a polycrystal. Almost 
all semiconductor devices are fabric¬ 
ated from monocrystalline material. 

MINORITY CARRIERS: Those car¬ 
riers in an impurity semiconductor 
material which are at least nominally in 
the minority. In N-type material valen¬ 
cy band holes are the minority carriers, 
whereas the minority carriers in P-type 
material are conduction band electrons. 

MOBILITY: The facility with which 
a current carrier can move within a 
medium such as a semiconductor crys¬ 
tal lattice, under the influence of an 
electric field. Normally expressed 
in terms of the average drift velocity 
attained by the type of carrier con¬ 
cerned, per unit electric field intensity. 

MONOLITHIC CIRCUITS: Are cir¬ 
cuits, or more usually microcircuits, in 
which all component elements and their 
interconnections are fabricated as pat¬ 
terns of P-type, N-type and instrinsic 
regions within a single chip of semi¬ 
conductor crystal. The term “monoli¬ 
thic” is derived from the Greek words 
“mono” (single) and “lithos” (stone), 
and thus has the literal meaning “single 
stone.” 

N-TYPE SEMICONDUCTOR: Im¬ 
purity semiconductor material contain¬ 
ing a predominance of donor dopants, 
and in which conduction band electrons 
normally form the principal current 
carriers. 

OHMIC CONTACT: An electrical con¬ 
nection which passes current linearly in 
both directions. In the context of semi¬ 
conductor device design, an ohmic con¬ 
tact to a semiconductor crystal is one 
expressly designed so that it does not 
possess any of the unilateral properties 
of a normal metal-semiconductor or 
P-type/N-type semiconductor junction. 
Usually all exterior electrode con¬ 
nections to a device chip are made by 
means of ohmic contacts. 

PARAMETERS: Those indicators of 
device performance which relate one 
aspect of its behaviour with another. 
Hence input resistance is a parameter 
relating input voltage with input cur¬ 
rent, and current gain a parameter re¬ 
lating output current with input cur¬ 
rent. 

PARAMETER SPREAD: The inevi¬ 
table variation in value of the para¬ 
meters of a given device type, due to 
manufacturing tolerances. Often ex¬ 
pressed in terms of the various statis¬ 
tical distributions. 

PASSIVATION: The technique of pro¬ 
viding a semiconductor device chip 
with an isolating layer or “skin” which 
protects it from contamination by 
unwanted impurity atoms or molecules. 
With silicon devices, the isolating layer 
is usually composed of silicon dioxide 
(quartz) or silicon nitride, grown on 
the chip at a high temperature. 

PHOTOLITHOGRAPHY: The process 
whereby jjattems are etched into an 
oxide or similarly passive layer coating 


a semiconductor crystal wafer, using a 
photo-resist process followed by an 
etchant. The remaining oxide material 
thus forms a precisely located min¬ 
iature mask, used to control impurity 
doping and contact metallisation. 

PLANAR: A semiconductor fabrica¬ 
tion technique developed by J. Hoemi, 
of Fairchild Semiconductor, in 1960, 
and in which the semiconductor device 
chips are protected by an oxide passi¬ 
vation layer throughout the various 
stages of fabrication. The Planar pro¬ 
cess thus represents a synthesis of the 
separate oxide layer functions involved 
in the photolithographic etching of 
diffusion masking, and in chip passiva¬ 
tion. 

POPULATION INVERSION: In the 

context of semiconductors, this term 
describes any situation in which the 
normal majority/ minority carrier ratio 
of an impurity semiconductor region is 
disturbed, to a degree that the nominal 
“minority” carriers are actually present 
in larger numbers than the nominal 
“majority” carriers. 

P-TYPE SEMICONDUCTOR: Impur¬ 
ity semiconductor material containing a 
predominance of acceptor dopants, and 
in which valency band holes normally 
form the principal current carriers. 

RECOMBINATION: A “collision,” 
within a semiconductor crystal lattice, 
of a conduction band electron and a 
valency band hole. The ability of each 
to function as a current carrier is lost, 
due to mutual cancellation, so that a 
recombination effectively “destroys” 
the hole-electron carrier pair. 

RESISTIVITY: That parameter of a 
material which indicates the extent to 
which it resists the flow of a net elec¬ 
trical current, and hence the inverse of 
its conductivity. Resistivity is normally 
defined in terms of the resistance in 
ohms between opposite faces of a cube 
of the material measuring one centi¬ 
metre on each side. 

REVERSE BIAS: That polarity of ex¬ 
ternal voltage applied to a semi¬ 
conductor P-N junction which tends to 
reinforce the internal potential barrier 
set up in equilibrium, resulting in either 
a marked reduction or complete ex¬ 
tinction of the diffusion currents. 

SATURATION CURRENTS: Those 
currents passed by a reverse biased 
semiconductor P-N junction which are 
composed of minority carriers drifting 
across the potential barrier of the de¬ 
pletion player. The term “saturation” is 
used because in material which is even 
moderately doped the number of min¬ 
ority carriers present in the material 
is almost solely determined by the 
lattice excitation, so that once all the 
minority carriers available at a given 
excitation level are involved in the 
reverse conduction, further increases in 
reverse bias produce virtually no 
increase in current. 

SATURATION, of a device: Is 
generally that state in which the device 
is conducting most heavily for a given 
applied voltage. In many devices it is 
also a state in which the normal am¬ 
plification mechanisms have become 
“swamped,” and inoperative. 

SEGREGATION: The phenomenon 


whereby a solute material, such as an 
impurity in a semiconductor, exhibits a 
greater solubility in the solvent material 
when the latter is in the liquid 
form, than when it is in the solid form. 
Hence a crystal grown from a liquid 
solution containing a certain impurity 
concentration tends to have a lower im¬ 
purity concentration, due to the differ¬ 
ential solubility. The ratio between the 
concentrations in solid and liquid 
phases is known as the segregation or 
distribution coefficient. Many tech¬ 
niques of semiconductor purification 
rely heavily upon the segregation 
phenomenon. 

SUBSTRATE: The base or support 
layer of a transistor or monolithic 
microcircuit chip, which usually con¬ 
stitutes a major proportion of the total 
volume. When composed of ceramic, 
glass or sapphire, the substrate func¬ 
tions mainly as a support during the 
operations of fabrication and encapsu¬ 
lation. However, when composed of 
heavily doped semiconductor material 
it normally performs the additional 
function of a distributed low resistance 
connection to the physically lowest re¬ 
gion of the device. 

THIN-FILM CIRCUITS: Are circuits, 
usually microcircuits, in which the 
component element and inter¬ 
connections are fabricated from thin 
deposited films of metal, semiconductor 
and dielectric materials, generally upon 
an insulating substrate such as ceramic 
or sapphire. The term “thin” is usually 
taken to imply films having a thickness 
in the order of 1 micron (micrometre). 

WAFER: The thin slice of semi¬ 
conductor crystal, usually some 1.5 
or more square inches in area, from 
which many hundreds of single monoli¬ 
thic device chips are ultimately obtain¬ 
ed. Normally all techniques such as 
epitaxy, photolithography, diffusion 
and passivation are carried out on the 
wafer, before it is scribed and broken 
into individual dice. 

ZENER BREAKDOWN: One of the 
mechanisms responsible for voltage 
“breakdown” of semiconductor junc¬ 
tions and devices. When breakdown 
occurs, the electric field intensity in the 
material has become so great that elec¬ 
trons are effectively “ripped” from the 
valency bonding system. Another name 
for this mechanism is “field emission.” 
Providing the current increase which 
tends to occur is limited externally, 
zener breakdown causes no permanent 
damage. 

ZENER DIODE: A general term used 
to describe any semiconductor diode 
intended to be operated in the reverse 
biased breakdown condition. Low volt¬ 
age devices of this type do in fact ex¬ 
ploit the zener breakdown mechanism, 
but with most devices having a break¬ 
down voltage above about 6V, break¬ 
down is due to the avalanche mecha¬ 
nism. 

ZONE REFINING: A technique used 
to reduce the impurity content of raw 
semiconductor materials to an ex¬ 
tremely low level, relying upon the 
phenomenon of segregation. A zone of 
molten material is swept repeatedly 
through the ingot in the same dir¬ 
ection, “collecting” the impurities. 
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THE AUTOMATIC TURNTABLE 
WITH MORE PRECISION THAN 
YOU MAY EVER NEED 
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ASK FOR A CATALOGUE OR DEMONSTRATION BY YOUR NEAREST DEALER 


FRED A. FALK (SALES) PTY. LTD. 

28 KING STREET, ROCKDALE, N.S.W. — PHONE 599-3722 (2 lines) 

Distributors: 

N.S.W.—All leading Electrical Houses. W.A.—Athol M. Hill Pty. Ltd., 613 Wellington St., Perth. 

VIC.—Radio Parts & Electrical Houses. TAS.—K. W. McCulloch, 57 George St., Launceston. 

QLD.—Ron Jones P/L., 57 Castlemaine St., Milton. N.T.—N. T. Musical & Electrical Wholesale, 54 Cavangah 

S.A.—Truscott Electronics & all leading Electrical Houses. St., Darwin. 
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Intercom, uses standard amplifier 


Disappointed in the performance of many cheap 
intercom units available on the local market, a NSW reader 
evolved a system of his own, based on an existing 3W 
amplifier design. He finds it is capable of a high order of 
performance. 


Here is a high quality low-priced 
intercom system based on the “Electronics 
Australia” 3 Watt Stereo Amplifier 
(August 1968). It uses one extra transistor 
in a grounded base mode as a combination 
impedance matching transformer/amplif¬ 
ier, replacing the more familiar (and 
costly) audio stepup transformer for 
matching the low impedance of the 
speaker to the high input impedance of ^ 
the amplifier. 1 

For a given speaker cone and magnet input 
size, the voltage produced, when used as a 
microphone, is directly proportional to o— 
the impedance of the voice coil. The 
higher the impedance, the higher the 
voltage output. As 15 ohm voice coils are 
readily available, this intercom has been 
designed for this impedance. It will work 
satisfactorily with voice coils of either 8 or 
4 ohms impedance, although the gain 
control will need to be advanced to 
compensate for decreased output. 

The microphone pre-amplifier stage 
consists of a BC109 grounded base 
transistor which matches the low 
impedance speaker voice coil to the high 
input impedance of the main'amplifier, 
and gives a voltage gain of around 250. 

This high gain is necessary as a 15 ohm 
speaker generates only about one millivolt 
when spoken into from a distance of two 
feet. 

Although the input impedance 
presented by the pre-amplifier may not 
exactly match the impedance of the 
speaker (in the role of a microphone) the 
design is a compromise between low noise 
performance and adequate gain. 

The 0.047uF capacitor across the 1000 
ohm emitter resistor effectively by-passes 
radio frequency signals and is essential if 
one does not wish to hear the local radio 
station blaring out the receive speaker. 

The unshielded wires between the two 
units form an excellent broadcast band 
aerial! 

The design values of the electrolytic 
coupling capacitors should be adhered to. 

They provide ample gain at voice 
frequency whilst limiting low frequency 
audio feedback which may exist if any 
two units are situated in adjacent rooms. 

The gain control follows the 
pre-amplifier to avoid overloading the 
power amplifier. In use, it requires only 
about one third rotation for adequate 
output. 

A press-to-talk switch is provided on 
the master unit, permitting continuous 
monitoring of the remote slave unit. On 
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PREAMPLIFIER 


Above: The preamplifier and 
impedance matching unit . 
Below: The complete intercom 
system. 


the prototype, the switch is a two pole 
micro switch which gives positive action. 
Alternatively, an Oak type switch may be 
used, but only if it is fitted with 
non-shorting (break before make) 
contacts. This requirement is necessary to 
avoid short circuiting the output of the 
amplifier. 

The master unit may be mains 
operated or powered by two nine volt 
batteries connected in series. Although the 
prototype was only a two-unit intercom, 
the system lends itself to more elaborate 
switching arrangements. Using a 5in 
speaker on the master and a 3in speaker 
on the slave, reproduction is remarkably 
clear and free from distortion, with a 
quality sadly lacking in commercial units. 

(Editorial note: Adequate power 
output is an essential requirement in any 
intercom system if distortion is to be 
avoided. It is this characteristic which 
many cheap commercial units lack. As a 
result, they distort badly as soon as they 
are required to handle a signal marginally 
louder than normal.) 

Submitted by: B. Fowler, 2 Moombara 
Ave, Peakhurst, NSW. 



INTERCOM CONNECTION DIAGRAM 


Electronic music generator 


Readers interested in electronic musical instruments are 
invariably on the lookout for new ways to generate 
musical notes or ways to modify conventional musical 
instruments to take advantage of electronic techniques. 


This electronic musical instrument was 
designed to use key contacts built into a 
piano accordion keyboard, and to 
function simultaneously with the 
accordion reeds. Only the uppermost note 
of a chord is produced by the electronics. 
Two contacts from a common bus are 
required under each key. The tuning 


contact connecting to a tapped resistor 
string closes soon after key travel 
commences. The gating contact closes just 
before the end of key travel. 

A unijunction oscillator provides the 
basic pitch, and can be frequency 
modulated as required (vibrato). The 
following buffer produces a sawtooth 
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MAGRATHS 

MELBOURNE'S 
ELECTRONIC HOBBIES 
CENTRE 


NOW'S THE TIME 
FOR THE 
XMAS SHOPPERS 


MAGRATHS INTRODUCE THE NEW 

'RADAR' ECONOMY CAPACITOR DISCHARGE IGNITION SYSTEM 


★ ADVANTAGES 


EASY STARTING IN ALL WEATHER 

IMPROVED MILES-- 

POINT LIFE UP ““ 


ES PER GALLON. 
TO 100.000 MILES. 


5 .iMBS W^ATmV. 

• FASTER ACCELERATION. 

• SMOOTHER RUNNING. 

• POSITIVE AND NEGATIVE EARTH. 

This unit I* compact 4" x 4 M x 2V and la ea*v to Install. 

• WHEN ORDERING SPECIFY POSITIVE OR NEG¬ 
ATIVE EARTH 

• POST FREE ANYWHERE IN AUSTRALIA. 


CD1—E— 12V NE . $29.85 

CDI—E—12V PE . $29.85 

CD1—6V NE . $35.30 


PLUS . . . th# well-known standard units 

CDI — 12V NE Kit Form. $29.50 

CDI — 12V NE Built Unit. $35.30 

CDI — 12V PE Built Unit. $35.30 


BATTERYSA VERS-for oil Transistor Radios 

Tape Recorders, etc. 

RADAR BATTERY E ADAPTER 

Input 11.IS Volts D.C. Modal 912 Output 9 Volts ptu*-mlmj* 

5 par cant D.C. Model 712. Output 7.5 Volt* plus-minus S p or 
cant D.C. Ideal for Cassette Tape Recorders. Modal 612. Output 

6 Volts plus-minus 5 P.c. D.C. Sava your batteries while motoring. 

Size 2**!n x 1’aln x 7/8ln.$10.50 



A & R Battery 
Saver-A/C 
Adapter 

Permits A/C mains op¬ 
eration of 6-9v battery 
powered equipment 

PS 64 Specially for tape recorders APPROVED BY 

$U.0° ELECTRICAL 

PS82 Specially for transistor radios SUPPLY 

$9.0° AUTHORITIES 

e 6 or 9 Volt (Nominal Voltage) selected by external switch. 

• Double insulated for absolute safety. 

• Handsome cabinet complete with 3-pin power point plug and 
radio lead with plug. 

“ - 1 3 , ; 


Measures a compact 
Suitable fo 
Equipment. 


---J'ain x 2’aln x 2In. 

Suitable for any 6 or 9 Volt Battery Operated Transistor 


PS 104 SPECIALLY FOR TAPE RECORDERS $21.4S 

• Output Voltage 4.9V. 6V. 7.5V, 9V and 12V DC bv selector 

plug. max. current 0.5A. 

• Size — 4ln wide x 2 5/Sin ntgh x S'aln deep. 

ALL SALES TAX AND POSTAGE PAID 


Radar Solid State INVERTER 


ideally suitable for use In your car. boat 
- Shaver, Tape R< 


you can use your Electric Shaver, Tape -... ---- -- -- 

Radio, small P.A. System, Personal Fan or any othar A.C.-—Powered 


ecorder. Record Player. 


10 watts consumption. Simply „ 

- *** drew 4 amps 


connect the^ Unit 


unit up to 10 watts consumption. Slmpl' 
to any 12V car battery. The Inverter will . ...... . 

load equivalent to the consumption of one headlamp. With a fully 
charged battery the unit can operate for many hours without 
danger of battery drainage.92B.6Q 


RADAR 05X 
POWER SUPPLY UNIT 


amplifier! 

litS Of 


gned to operate the majority of ELECTRONICS APPLIANCES 
Transistorised Tape Recorders, radios, record-players, small 
lifters, radiograms, Battery Shavers and all Battery operated 


units of ’6 volts7 9 volts and' li h VoTta at’”a maximum'current of 
i. The only unit, available 


0.5 amps. The only unit available Incorporating thtse three-power 
outputs. This unit features full wave bridge rectification with 
capacitor and choke filtering. Select your voltage by adjusting 
the Selector Switch then plug Into any power point 220 to 250 
Volt A.C. Costs 1c per 100 hours — save dollars on Battery 
purchases. Can be used also for car batteries as t trickle 
charger.$16.50 

REGULATED BATTERY ELIMINATOR 

240 Volt A.C. R.gul.t.6 output of 4.S Volt., 6.5 Volt.. 7.S Volt. 
‘ “ Volts D.C. Also, an unregulated 12 VoTt 


and 9 Volts D.C. Also an unregulated 12 Vo 
Model 05XR amp. Input 
Model 1XR 1 amp Input 


supply. 


30.60 


ALL SALES TAX AND POSTAGE PAID 


PAN BRAKE Bench Mounting 
METAL FOLDER 

Invaluable for design prototypes, model shops 
and hobbyists In every field where light sheet 
metal work is used. 

folds —angles from 175 deg. to 85 deg. 
181ft *009%. forms —pans (chassis) from 
V *In x 3/8ln to 16’aln. Maximum depth 
of pan—1 1/8in. .Make* channels from 

’ 2 ln upward by IBIn long. 2-section dec¬ 
orative trims, etc. 

CAPACITY—Aluminium to 13-aauoe mild 

steel to 2i gauge, ^aln bedplate adjust¬ 
able by cam—multiple slots permit a range 
"14 pan sizes from 3/8ln to approx, 
feln. SIZE: 20(n x 4ln x 4ln. WEIGHT: 
%. Mounts with 4 5/16 bolts. 


of 




$ 25.80 


PUNCH KITS 

Comprises-Wooden Carrying 
Case . . . Reamer . . . Tommy 
Bar ... I 1/8 Die . . . plus 
5 combination Die-Cutters to 
suit 5/8in. Jin. 7/8. I in I Jin 
standard valve sockets. 

$7.50 

POST FREE. Anywhere in Australia and 


Hand operated Nibbling Tool 

"Adel" cuts round, square or irregular holes 
and shapes to any size over 7/1 bin and notches 
and trims undersized holes to fit points. Cap* 
acity Steel to 18-gauge. Aluminium or Copper 
to 16-gauge Punching, Bakelite, Plasties, etc. 

$6.50 

Replacement cutting Punch $3.95 
Territories. 


J. H. MAG RAT H & CO. 
208 Lt. Lonsdale St. # Melbourne, Vic. 3001 


Tel. 663 3731 


106 


ELECTRONICS Australia, November, 1970 





























output for direct use, and also drives three 
(or more) I C flip-flops for octave division 
producing square waves. Passive mixers 
and octave switching (not shown) allow 
wide variations in harmonic content. 
Further harmonic modification occurs in 
the double circuit and tone control 
switching. The formant chokes may be 
audio transformers, larger ones having 
higher Q. 

Envelope control uses an MPF 102 
FET as a voltage controlled resistor in the 
emitter circuit of T5. Gate voltage is 
derived from the keyboard contacts, the 
modulation amplifier (AM, tremolo), and 
the decay control circuit around T7. The 
switching shown provides two rates of 
attack with normal decay as the key is 
released, and fast attack with 3 rates of 
slow decay while the key is held down. 


FOOT PLATE 



BOTH 1/4" SHAFTS FREE IN BEARINGS IN LIGHT TIGHT 
BOX. BUT PINNED TO FOOT PLATE OR BASE BEARINGS 






LIGHT TIGHT BOX 1 I 1 


SHUTTERS 1 1 




- Aj.y.L.1^ 

■k® 



- — ],|Y- 

LDRri , fr. * 

MOD. i , Oi i * 1 l 




DEPTH L i | 9* i(J , | 

"i 


_ m 



(FOOT PLATE REMOVED) LDR VOLUME 


Details of the bi-motional foot 
pedal. Fore and aft movement 
contols volume , side to side 
movement controls modulation 
depth. 


Transistor T7 discharges the capacitor as 
the key is released, preparing the gate to 
open fully on the next attack. 

Resistors may be added across each 
capacitor to determine the sound level 
after the decay period. The MPF 102 
should have a pinch-off voltage of about 
5V for the circuit values shown. 
Adjustment of the adjacent 5.6K resistor 
would compensate for some variation in 
this to ensure correct note cut-off. Other 
components requiring possible adjustment 
are also shown with asterisks. 

The pedal illustrated permits 
simultaneous continuous variation of 
volume (on the transverse axis), and 
modulation depth (on the longitudinal 
axis). The lamp which illuminates the 
LDR’s is part of the voltage dropping 
network for the ICs. It is quite easy to 
use, and provides a very natural control of 
sinewave modulation (FM and/or AM) 
compared to ON/OFF controls. Sawtooth 
AM is also provided without pedal control 
of depth. 

The addition of a regulated power 
supply, reverb, and power amplifier in one 
unit make it a portable instrument of great 
flexibility. It will run from 12 volts and 
imitate almost any musical sound. With 
the pitch oscillator running at a few HZ, 
using a 1M pot. in place of the keyboard 
resistors, it produces percussion effects. 

Submitted by: Mr P. Mathieson, Radio 
Department, Summer Institute Linguistics, 
Ukarumpa, E.H.D., New Guinea. 
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Right: The complete circuit of 
the electronic music generator. 
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NEW TO AUSTRALIA 
1st release from 

Japan’s largest 
manufacturer 


#HITACHI 

Stereo HI-FI Components 


SR - 300 

Stereo Receiver 

• AM 

Sensitivity: 20uV 

Image rejection: 44db 

IF rejection 40db 



• AUDIO 
Output: 


Frequency response: 
Power Band width: 
Distortion: 

Damping factor: 
Input sensitivity: 


Output terminal; 
output sensitivity: 

Tone Control: 

Loudness control: 

S/N (HUM & NOISE): 

Transistors and 
diodes: 


dynamic power 
50 watts (8 ohms) 

RMS power 15 watts- 
15 watts (8 ohms) 
20-50KHZ 
30—20KHz 
less than 0.8% 

20 (8 ohms) 

PH0N03mV or 7mV 
TAPE PLAY 150mV 
AUX 150mV 

REC OUT 300mV 
REC OUT (DIN) 30mV 
BASS (100Hz) ± lOdb 
Treble (10.000Hz)± lOdb 
—30db 50KHz + 10db 
10KHz+ 5db 
PHONO 66db 
AUX 75db 

29 Transistors 
22 diodes 1 FET 


HS-250F 

Speaker System 

Enclosure Type: Damped bass refles type 

Speaker: 10** high compliance woofer 

5*' Mid-range 
Horn type tweeter 
Frequency responsef 35—20,000Hz 
Crossover frequency: 500Hz, 5 # 000Hz 
Network: LC type 12db/Octave 

Input impedance: 8 ohm9 

Maximum input: 40 watts 

Removable front net: 5—position tweeter 
attenuator. Multi - channel-ampl ifier. Input 
terminals fitted. Walnut oil finished. 





AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street Perth. 

116 Clarence Street, Sydney. 

81-97 Flinders Street Adelaide. 

50-54 Lt. Edward Street, Brisbane. 


443 Concord Rd., Rhodes, N.S.W. 

153 Sturt Street South Melbourne. 

Cnr. Ingham Rd. & Echlin St., Townsville. 
Homecrafts, Tas PA Ltd. 199 Collins St., Hobart. 
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A READER BUILT IT... continued 

Low noise preamplifier 


Among audio enthusiasts, preamplifiers are a vital link in 
the reproducing chain. The higher their performance, the 
more practical it becomes to use high performance pickups 
in spite of their inherent low output. 


The need had been felt for a long time 
for a really low noise, high gain, RIAA 
preamplifier. One was eventually designed 
using the latest technology and the circuit 
is reproduced here. 

Several experimental circuits were 
evolved using the 709C alone, but these 
were far too noisy for the requirements. 
The data books were searched for low 
noise transistors and the 2N3117 was 
selected as the best. However, the 2N4250 
with its ready availability and low price 
was a more logical choice. 

Circuits were built using the 2N4250 in 
a single stage straight amplifier and it was 
found that the lowest noise was obtained 
at low collector current. An operating 
point of lc = lOuA, VcE = 5V was finally 
chosen as a reasonable compromise 
between low noise and good overload 
characteristics. 

The combination of the low noise 
transistor and the uA709C IC to provide 
large open loop gain and low output 
impedance seemed very attractive. The 
resultant circuit consists essentially of a 
two stage amplifier, with fefeedback from 
the output to the emitter of T1 
determining both the gain and frequency 
compensation characteristics. The network 
R5, R6, C4, C5 gives the required three 
time constant characteristic. 

The gain of the circuit is given by 
1+Zf/R3, where Zf is the feedback 
impedance. The gain at lKHz is about 
300, raising the 3.5mV output of a Shure 
V15 II cartridge to IV RMS at the output. 
Since the gain at 20KHz is about 30, the 
factor “1” in the last expression 
introduces a maximum error of 3pc at 
high frequencies, which is insignificant. 

In the actual amplifier, using close 
tolerance components, the measured 
response is within ldB of the RIAA curve 
from 20Hz to 20KHz, and the individual 
channels are balanced within 0.1 dB over 
the same range. 

The method of biasing the first stage is 
rather interesting, the emitter being 
returned DC wise to the positive rail. This 
gives almost zero voltage across R1 (with a 
typical beta of 300, current is 
approximately 10/300 or l/30uA) and 
reduces the inherent noise to the 
theoretical Johnson noise. This was borne 
out in practice since metal film resistors 
made no difference to the noise figure. 

The open loop gain of T1 is about 80 
with no load, thus the overall noise figure 
will be determined almost entirely by T1 
itself (and associated components). 

It should be noted that, while the gain 
is 300 at lKHz, the DC gain is determined 
by R5+R6/R3+R4 and this is about 0.25, 
giving excellent DC stability. 

The collector of T1 is at -5.2V and the 
bypassed divider R8, R9 applies the same 
voltage at the non-inverting input of the 
709 for DC balance. R2 is returned to 
-9.1V to provide a symetrical collector 
swing of plus and minus 5 V. The quiescent 
voltages for the circuit aie as shown. 
Components C2, C9-R10, C8 are 
necessary to staomse the circuit against 


advantage; very good overload capability. 
Twenty volts peak-to-peak signal is 
available at low frequencies, falling to 5V 
peak-to-peak at 20KHz (corresponding to 
170mV peak-to-peak input at 20KHz). 

All in all the circuit performs very well 
and has better parameters (noise, 
distortion, etc.) than any other I have 
constructed, or any commercial amplifier I 
have heard - and that includes the best. 

Submitted by: Mr B. R. Lewis, Physics 
Department, University of Adelaide, 
Adelaide, SA, 5001. 



The preamplifier is a combination of a low noise type transistor and 
an IC. It has a mid frequency gain of approximately 300 and 
negligible hum and noise. 


oscillations and some adjustment may be 
necessary. For higher gain versions (i.e, R3 
less than 150 ohms) less stabilisation is 
needed and the capacitors can be reduced 
in value. (I have had a version working 
with a gain of 500 at lKHz.) Capacitors 
CIO and Cl 1 are HF supply bypasses and 
also assist in stabilisation of the 709. 

The time constants of Cl-Rl, C3-R3, 
C12-Rload (20K) provide 18dB/octave 
rumble attenuation with a 10Hz turnover 
frequency. 

The 709 works at a gain of 2000 at 
lKHz and the total open loop gain is 
160,000 at lKHz. Therefore the feedback 
factor is 160,000/300 = 500 at lKHz and 
an open loop distortion of lOpc would 
give a closed loop distortion of .02pc 
(0.2pc at 20KHz). 

It is difficult to make meaningful 
signal-to-noise measurements for 
comparative purposes. When the amplifier 
was mounted in cast metal box directly 
under the pickup arm the total wideband 
hum and noise was measured at 0.1 mV 
RMS. This corresponds to an unweighted 
signal-to-noise ratio of over 60dB with 
respect to 3.5mV input, and it must be 
borne in mind that weighting factors 
would probably add another 1 OdB to this. 

Suffice it to say that, at full volume 
setting on a 36W amplifier, one has to 
hold one’s head very close to the speaker 
to hear the noise, and the hum is virtually 
inaudible. 

The use of an IC results in another 

TiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiriiiiiiiiiriiifiiiiiiiiiiiii 

(Editor's Footnote: “Reader 
Built It" projects are published for 
the general interest of experimenters 
and as a source of ideas. Based on 
reader's contributions , they have not 
been tested in our laboratory and we 
cannot accept responsibility for 
them.) 


(Editorial note: With a voltage gain of 
around 300 and an estimated maximum 
output signal swing of around 15 volts 
peak-to-peak, the maximum input signal 
will be of the order of 17mV RMS (all at 
lKHz). This will be adequate for low 
output cartridges such as tne Shure VI5. 
However, higher output cartridges could 
overload the preamplifier on heavily 
recorded passages. 

If this is a problem, the overall gain 
should be reduced by increasing the 150 
ohm resistor in the emitter circuit of Tl. 
This will have the attendant effect of 
lowering the “turnover” frequency of 
10Hz and to maintain the original rumble 
cut-off the lOOuF electrolytic capacitor 
should be reduced.) . •* 


H O B I P A K 

P.O. BOX 224, CARLTON SOUTH. 3053. 
Resistors—Carbon Film. Larae stock in hand 
Ful range E12 values 5% 10% 

's watt 10 ohm-10 M ea. 7c 6c 

*2 watt 10 ohm-22 M ea. 7c 6c 

1 watt 10 ohm-22 M ea. ac 7c 

Integrated Circuits. T A A 300 $4.86 ta. 

TAA 521, $3.75. TAD 100, $5.8o. 

Tantalum Capacitors, 0.1—100UF, 38c ea. 
Post and packing, 10c per order. 
Send S.A.E. tor electronics catalogue. 


STROBE, FLASH TUBES 

FOR STROBE UNIT E.A. Sept. 1970 

MFT-210 tub© $4.55 ea. -f Post 25c. 
TR-4SK transf. $2.45 ea. + Post 25c. 
FOR IGNITION TIMER E.A. Aug 70 
NS-102 neon tube $3.40 ea. •+• Post 
25c. 

A good range of quality zenon tubes 
& matching trigger transformers is 
available from:— 

Circuit Components (A'asia) Pty. Ltd., 
460 Bexley Rd., Bexley, N.S.W., 2207. 
Telephone: 59 6550 
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Room Acoustics and High Fidelity Sound Reproduction 


Having gone to great pains and considerable expense to 
purchase high quality audio equipment, the average 
enthusiast then has to listen to it in a room of 
indeterminate acoustic suitability. In this article, John 
Borwick makes some helpful observations about the 
furnishing and treatment of listening rooms. 

By John Borwick B.Sc.* 


If one thinks of the sound 
reproduction chain as extending from the 
source (gramophone record, tape, 
microphone or radio tuner) through to the 
loudspeaker, then the gulf between the 
standards of sound quality enjoyed by the 
general public and those listened to by the 
professional recording or broadcasting 
engineer during monitoring has narrowed 
and, in many cases, disappeared. 

A great many hi-fi listeners are now 
using amplifiers, loudspeakers and other 
gear which closely rivals that in a 
professional studio. Therefore there is now 
very little “monitoring distortion” - to 
coin a phrase covering the discrepancies in 
frequency balance, dynamic range and 
aural perspective that are bound to creep 
in if the engineer sets his controls and 
positions his microphones while listening 
on equipment vastly superior to ours. 

But there remains one final, vital link 
in the chain - the room in which we 
listen: and if it is true that a chain is only 


as strong as its weakest link (to give a last 
pull on our analogy) then poor room 
acoustics can seriously degrade an 
otherwise excellent sound reproducing 
system. 

Ironically, the better the hi-fi the 
greater will be the deleterious influence of 
bad acoustics. This is because a high 
fidelity installation has greater reserves of 
sound power, extended high and low 
frequency response, better transient 
response, etc. - all of which factors can be 
degraded by room resonances and uneven 
sound absorption. 

Professional engineers are aware of 
this, of course, and will normally monitor 
programs only in rooms which have been 
acoustically treated (except under duress 
in locations such as churches and music 
festivals). 

The ideal monitoring room is the same 
as “the standard living-room” - if there is 
such a thing - having an average 
reverberation period of about 0.4-O.5 


second. This reverberation period should 
be fairly uniform over tne frequency 
range, though a slightly rising bass is 
permissible, and there should be no serious 
“high spots” in the room due to standing 
waves, or to lumping the acoustic 
treatment in one are with bare surfaces 
everywhere else. 

Assuming that a recording or broadcast 
has been monitored under these ideal 
conditions, we at the receiving end are 
going to achieve optimum listening only if 
we have a room that has something 
approaching these acoustic characteristics. 
A true hi-fi enthusiast who may worry 
about half a decibel variation in his 
equipment would be horrified to see the 
peaks of 10 or even 20dB that can occur 
in the reverberant sound level in a room. 

The older fashion for large sofas, heavy 
curtains and carpets used at least to break 
up the sound wave patterns and introduce 
a large degree of sound absorption. But 
today’s more stark trend towards simpler, 
streamlined furniture and L-shaped or 
split-level living-rooms has increased the 
acoustic “liveliness” and the tendency for 
individual rooms to add their own 
characteristics to the sound reproduced 
from our loudspeakers. 

When it comes to stereophonic 
reproduction, the effects of room 
acoustics can be particularly critical. We 
now have two channels of audio 
information radiating from the spaced 
loudspeakers, and the stereo image will 
soon become blurred if there are 
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Figure 1: Absorption coefficient versus frequency 
curves for mineral wool slabs , lin and 2in thick , 
on backing and on lin battens with an air space . 


Figure 2: Absorption coefficient versus frequency 
curves for perforated fibreboard tiles showing the 
effect of the holes and the thickness of the tiles. 




no 


ELECTRONICS Australia, November, 1970 







































appreciable amounts of reflected sound. 
The side walls, and even the wall area 
between the loudspeakers, can produce 
hard reflections with discreet time lags 
that confuse the stereo picture. So for 
stereo listening, fairly dead acoustics are 
usually preferred. 

For all these reasons, there are many 
living-rooms which would benefit from 
judicious acoustic treatment. Let us look 
at the problem in slightly more technical 
terms, and see what methods of 
improvement are available. 

ROOM ACOUSTICS: Everyone who 
has ever attended, or taken part in, a 
musical performance, knows that the 
sound is influenced by the room, concert 
hall, opera house or cathedral in which it 
takes place. Sounds in a cathedral 
reverberate for several seconds between 
the hard, reflecting walls, floor and ceiling 
before they finally die away. Church 
music has therefore been evolved in forms 
which suit these excessively “live’' 
conditions. By contrast, an opera house 
has padded furnishings and tiered seating 
which absorb the sounds and thereby 
shorten the reverberation time - to not 
much more than one second. We can 
therefore expect a greater degree of 
intelligibility on sung or spoken words and 
good “definition” from the orchestra. 
Concert halls come somewhere between 
these two extremes, having reverberation 
periods of between 1.5 and 2 seconds. 

When a musical performance is to be 
broadcast or recorded, the engineers take 
care to position their microphones so that 
the overall acoustic quality is preserved. 
The “sense of location” which this gives is 
an important part of the fidelity of the 
recording: in some cases, of course, the 
engineers will set out to improve on the 
real acoustics, by avoiding dead spots or 
other vagaries of the particular 
auditorium. 

When the musical performance then 
comes to be reproduced through one or 
more loudspeakers, a similar situation is 
created - though on a reduced scale. The 
sounds from the loudspeakers will once 
again reverberate - between the walls, 
floor and ceiling of the listening room. 
Too lively acoustics will drastically alter 
the overall reverberation characteristics. 

TYPES OF ABSORBER: There are 
two basic ways to take energy from a 
sound wave and these are used in the two 
traditional types of absorber utilised for 
reducing the reverberation period of an 
enclosure. The first relies on friction losses 
as the air vibrates in the pores of some 
fibrous material such as mineral wool. The 
second depends on the sympathetic 
vibrations of panels or other structures on 
which the sound waves impringe, the 
damping resistance of the system 
introducing the necessary energy loss. 

Porous absorbers, as Rayleigh showed, 
introduce viscous and heat losses due to 
air-particle motion in the small holes and 
narrow passages of the material. They are 
essentially non-resonant and have 
absorption coefficients (fraction of 
incident sound energy absorbed) which 
increase with frequency up to about 2,000 
Hz and then level out. t 

This is illustrated in figure 1, which 
also shows that increasing the thickness of 
the absorbent layer, or mounting it over 
an air space, will extend the efficiency at 
the low frequency end. (The sound 


* This article has been reproduced by 
arrangement with The Gramophone, 
London. 
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TEST I NSTRUMENTS 




SINE-WAVE / SQUARE WAVE AND COMPLEX 


LAG - 5S 

Budget priced unit indispensable for any serious audio measurements. 
Specifications: 

20-200,000Hz in four 10 : 1 bands 
Within t 2% 2Hz 

20-200,000Hz;level constant within±0.5dB below 
100kHz: Output 5 V rms below 100kHz 
20-20,000Hz; Output 10 Vp-p 
Above 5,000Hz combined with line frequency 
Amplitude ratio 4 : 1 (low to high) .Output lOVp-p 


Frequency Range 
Calibration Accuracy 
Sine Wave Output 

Square Wave Output 
Complex Wave Output 


AUDIO SIGNAL GENERATOR WITH METERED 
OUTPUT AND FREQUENCY METER 


LAG • 66 

Top quality Leader Unit. 
Specifications: 
Generator 
Frequency Range 


Output Voltage 


Distortion 


11 to 110,000Hz 
in 4 bands 
600 Ohms:, O'— IV 
in 6 range's 
10k Ohms: 0-10V 
in 2 ranges 
Less than 0.3%, 
20 to 20,000Hz 


Freq uenc y Meter 
Range 

Input Impedance 
Accuracy 


10 to 110,000Hz 
in 4 ranges 
200,000 Ohms, 
approx. 

± 1.5%, full scale 
10 to 11,000Hz 


FROM ALL GOOD TRADE HOUSES 

WHOLESALE ENQUIRIES ONLY TO 
SOLE AUSTRALIAN REPRESENTATIVES: 
ASTRONICS AUSTRALASIA PTY. LTD., 
ALL STATES. 
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At last 
a high fidelity 
Cassette Stereo 


t 


It took Teac years of research to develop a compact 
stereo cassette recorder with the same high quality 
record and playback as available in reel to reel stereo 
tape decks. Their success was the A-20 cassette stereo 
deck—$209.50 Aust. The A-20 features a 4-pole 
hysteresis synchronous motor, Dual VU meters, all 
silicon-transistorised pre-amplifiers, and uni-directional 
stereo microphone. This cassette stereo tape deck was 
made to match the Teac AS-200 integrated amplifier 
(120 watt RMS continuous power output and wide 
dynamic range. Frequency response 20-80,000 Hz— 
$389 Aust.), and Teac LS-350 3-way 3-speaker system 
(full 12" woofer, easily handles 40 watts—$154 Aust.), 
but can be easily connected to any quality equipment to 
give you the convenience of cassette, and the quality 

of reel to reel tape. 


Specifications: 

• 2 heads 

• 4 track, 2 channel stereo 

• Frequency response 60 to 
10,000 Hz 

• Wow and flutter less than 
0 . 2 % 

• Tape speed 1 7 /a i.p.s. 

• C-60, C-90, orC-120 tape 

• Size 9% " x 10" x 4 Vt, 


AUSTRALIAN MUSICAL 
INDUSTRIES PTY. LTD. 

155 Gladstone St., Sth. Melb., Vic., 3205. 
Phone 69 7281. Telegrams AMUS Melb. 


TEAC. 



RETAIL ENQUIRIES: 


VIC.: Brashs Pty. Ltd. 63 6701 

N.S.W.: 

Convoy International Pty. Ltd. TAS.: 

Melbourne & Suburbs 


Sydney 29 6475 

Suttons Pty. Ltd. 601201 


QLD.: 

Melbourne & Country 

S.A.: 

Em Smith & Co. Ltd. 

Stereo Sound Systems Pty. Ltd. 
Ringwood 870 4961 


Adelaide 51 6351 

Southern Sound 

W.A.: 

Albert TV & Hi-Fi Centre Pty. Ltd. ACT: 

Moorabbin 97 7245 


Perth 21 5004 


Wills & Co. (1954) Pty. Ltd. 
Launceston 2 4641 
Brisbane Agencies Audio Centre 
Brisbane 2 6931 

Stereo Supplies 21 3623 
Brisbane 

Homecrafts Hi-Fi 

47 9624 (Petrie St. Canberra). 
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Figure 3: Absorption coefficient versus frequency 
curves for plywood panels 'Ain thick, spaced 
1-1/8in and 2-3/8in from the wall with absorbent 
material in the intervening space. 



Figure 4: Woodacoustic shown in horizontal 
cross-section, with mounting battens and slits at 
every hole or every second hole. 


absorbency of curtains, bookcases and the 
like is also improved if they are spaced out 
from the wall.) 

Examples of porous absorbers are 
felts, fabrics, mineral wool, fibreglass, 
rubberised hair as used in furnishings, 
porous (acoustic) plasters and the familiar 
perforated tiles. 

The looser of these materials require to 
be held in position with a covering of 
chicken wire, muslin, perforated metal 
sheet, etc. This covering layer will affect 
the absorbing properties, of course, and in 
some cases a deliberate choice of covering 
is made to give a pre-determined 
restriction of the frequency range of the 
absorption overall. 

In the same way, the decoration of 
absorbent plasters requires care if the 
pores are not to be accidentally sealed up. 
However, this problem has been solved by 
the manufacturers of some modern 
acoustic boards who also supply special 
emulsions for re-decorating. 

The perforated acoustic tiles are a 
special case in that the holes are man-made 
- arranged in rows or random 
patterns - and can be controlled in size 
and depth of penetration. This gives 
predictable absorbent properties over a 
range of types (see figure 2), though 
efficiency will generally fall off below 
about 500 Hz. 

Panel absorbers conveniently span the 
low frequencies. Thfey are broadly 
resonant at some frequency dependent on 
the weight of the panel and the stiffness of 
the air space between the supporting 
battens (see figure 3). Suitable 
combinations of porous and panel 
absorbers can be used to give control of 
reverberation at all frequencies. Or, of 
course, the work can sometimes be 
combined by mounting fibre board panels 
on battens, when both porous absorption 
at the higher frequencies and vibration 
absorption at low frequencies will take 
place. 


INTERESTING MATERIALS: A third 
physical principle may be employed for 
acoustic treatment, and was examined by 
Helmholtz during his researches into 
musical acoustics and the resonating 
properties of air cavities. All resonance 
depends on the interaction of a mass and a 
restoring force or “spring” - for example, 
a weight bobbing on the end of a coiled 
spring, the mass of a plywood panel and 
its internal elasticity plus that of the air 
trapped between the battens (panel 
absorber); the mass of air in the neck and 
the “spring” of the contained air 
(Helmholtz resonator). 

Many variations of this Helmholtz 
theme have been used for the control of 
acoustics - since the Greeks first built 


resonating cavities into their 
amphitheatres: one London theatre even 
has thousands of milk bottles let into the 
walls. 

An interesting propriety material is 
Woodacoustic (Applied Acoustics) which 
consists of a veneered chipboard with Vi\r\ 
diameter holes running longitudinally 
throughout, at %in spacings. By cutting 
slots in the facing of the board, Helmholtz 
resonators have been formed (see figure 
4). Good absorbent properties are 
achieved, and these are completely 
independent of the decorative treatment 


normally one would simply polish the 
veneer facing) or the method of mounting. 

The facing, with its slots running 
vertically, is designed to blend with 
present day fashions in decor and makes 
this type of acoustic control particularly 
attractive in domestic situations where 
more traditional treatments would be 
ruled out on the grounds of 
over-functional appearance and difficulty 
of re-decoration. 

DO-IT-YOURSELF: Assuming then 
that you have a room which appears to be 
too lively for optimum listening to 
music - or perhaps you are a hi-fi dealer 
anxious to equip a listening room in which 
customers can evaluate record-playing 


WHAT EVERY 
EXECUTIVE 
AND ACCOUNTANT 
SHOULD KNOW ABOUT 

GOMPUTEFS 


— and it doesn't cost much to learn 

If you're In Commerce you cannot ignore Computers—the pacemakers of the 
Seventies. 

Many companies are, in fact, training personnel in programming and information 
production techniques appropriate to their own installations and systems. But first, 
a grounding in Computer Programming and Electronic Data Processing Systems 
is essential. 

This is where B.I.C. can help YOU. 

Our Computer Programming and Electronic Data Processing Courses provide 
forward-thinking Executives and professional Accountants with the basic knowledge 
of how Digital Computers work, how they may be used and of the actual writing 
of computer programs. Data Processing shows the way in which the various tran¬ 
sactions of an organisation can be recorded, accumulated, analysed and used for 
optimum control. 

These low-cost Courses furnish the essential pre-requisite training for more 
advanced studies in Operations Research; Network Planning (PERT — Program 
Evaluation and Review Technique. CPA — Critical Path Analysis); Numerical 
Analysis; Automatic Control Systems and others. 

Send TODAY for FREE comprehensive Handbook giving full details. 


| BRITISH INSTITUTE OF CAREERS 

| Dept. Q160, 113 Pacific Highway, N. Sydney, N.S.W. 2060. 

■ Please send me without obligation, your free Handbook on tuition and careers 
I in computer programming and E.D.P. Systems. 

I Name_:______________ Age 




| 

Post Code - 

Occupation 
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LITTLE SHORT OF 


REVOLUTIONARY 



MICROGROOVE “CERAMIC" CARTRIDGE 

fitted with diamond stylus 


for stereo or mono microgroove records 


Micrographs of a groove recorded with a 10 KHz signal taken from 
three copies of a Decca stereo frequency test record SXL 2057. 



UNPLAYED MICROGROOVE 





THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 


The Decca Deram has a tip mass of 0.6 milli¬ 
gramme; its compliance is 9 x 10-' cms/ 
dyne (lateral) and 5 x 10—” cms/dyne (ver¬ 
tical); tracking weight 2.5 gms.; frequency re¬ 
sponse ± 3dBs 18Hz to 18KHz. Output 50MV/ 
CM/Sec. 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

Shaw House 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 


Retail Price 

S12.75 


equipment in ideal domestic 
surroundings - how should you proceed? 
Well, as I have said, efficient sound 
absorbers are now available in such a wide 
range of finishes that you can safely 
assume that an attractive appearance can 
be obtained. As for cost, the price of 
acoustic materials is not at all excessive 
when compared with the outlay on a good 
hi-fi installation. 

Average costs per square foot (in 
Britain) are around 2s., 3s. and 6s. 6d. for 
fibre boards, perforated tiles and 
Woodacoustic respectively. Most of the 
suppliers can also arrange for fixing of the 
material at extra cost. But they are likely 
to be more interested in doing this for 
large installations such as schools, offices, 
factories, studios, etc. However, they will 
usually supply clear mounting instruction 
for the home handyman and this is a fairly 
easy job for any do-it-yourself enthusiast. 

A few keen types may even bring the 
cost of the job right down by using 
improvised materials. Mr Percy Wilson has 
pointed out the effectiveness of VMn 
diameter rolls or cylinders of corrugated 
cardboard. He has also successfully used 
egg-trays fixed so as to form cells which 
become very effective as a support for the 
cylinders -or for fibrous absorbers and also 
as spacers between layers of felt, etc. 

It is impossible to be precise about the 
amount of acoustic treatment needed by a 
given room, but I would suggest that 50 
square feet is a good working minimum to 
produce a useful improvement in the 
acoustics of a fairly small room. A large, 
barely furnished room might require twice 
this amount. 

The walls should be studied first, and if 
two areas of about 6 by 4 ! /2ft are available, 
this will give about the 50 square feet 
required. The wall facing the 
loudspeaker(s) is perhaps the first choice 
for carrying a panel of absorber, with the 
flanking walls next in effectiveness. 

Remember that corner mounted 
loudspeakers are using reflections from the 
adjacent walls to- reinforce the radiation, 
and so no absorber should be placed in 
this region. To break up the standing wave 
patterns that tend to be set up between 
parallel walls, particulary in small rooms, 
you should try to arrange the treatment 
on more than one wall. There is also a 
good argument for staggering the heights 
of the absorbent panels, but this will have 
to depend on appearance factors. 

The ceiling is also a possibility, of 
course, and indeed many types of absorber 
are sold designed specially for ceiling 
mounting. For listening purposes, 
however, I feel that some wall treatment 
should be included with acoustic boards or 
tiles applied to the ceiling as an extra, 
where fairly heavy absorption is required. 
A most efficient form of treatment is to 
mount a panel of absorber as a kind of 
false ceiling suspended a few inches below 
the true ceiling, perhaps in decorative 
rectangles with concealed lighting. Sound 
waves will then be absorbed on the face of 
the panel and by reaching the upper 
surface. 

SOUND PROOFING: Side by side 
with the need for well-balanced room 
acoustics for listening is the problem of 
sound insulation - to keep out unwanted 
noise and prevent the music from being a 
niusance to neighbours. 

Any acoustic treatment will by itself 
provide a measure of noise reduction, but 
steps can be taken to reduce the 
transmission of sounds through party walls 
and other escape routes. Remember that 
besides directly transmitted sound there is 

(Continued on page 189) 
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HI-FI STANDARDS AND THE MODERN DISC RECORD 


In talking about the technical quality of modern gramophone 
records, a number of questions pose themselves. For instance — can 
records give us true fidelity reproduction of music? How close are 
we to having the ultimate degree of 'hi-fi' in our homes at the 
present time? Are records the best of our present day sources of 
good music, and how do they compare with other sources of sound, 
such as radio and TV programs and pre-recorded tapes? 


By Eric 

Discs have both merits and demerits, 
but far more merits than they have 
disadvantages. 

The fact that the linear groove-speed 
constantly decreases as the reproducing 
stylus plays through a disc is not so 
important nowadays as it was in the days 
of shellac 78rpm records but, nevertheless, 
a certain degree of distortion and loss of 
treble response is still detectable on many 
discs, even when using the best pickups 
and other reproducing equipment. 

A certain amount of tape hiss from the 
original master tape is also audible on 
many records, although this is now being 
drastically reduced by means of noise 
reduction devices such as the ‘Dolby* 
system. 

Indeed, these things notwithstanding, 
there can really be no denying that the 
present day standard of recording achieved 
on LP and EP records is very high, and will 
become higher.still in the years to come. 

The technical quality obtainable from 
gramophone records depends not only on 
the records and the reproducing 
equipment but also upon how the discs 
themselves are actually handled. Most 
owners of high-grade audio equipment 
treat their records with due care. However 
it is perhaps still not generally realised by 
the majority of the record buying public 
that, while an LP or EP disc is 
unbreakable, the plastic surfaces and the 
tiny hair-like grooves upon these surfaces, 
can be damaged readily in other ways. 

For example, they can be readily 
warped by excessive heat and bad storage. 
LPs should be stored in an upright 
position in a cool dry place and preferably 
in batches of not more than 20 or so 
records, each batch being stored between 
large books or other devices that will keep 
an even pressure on them. 

Records must also be HANDLED with 
very great care and, in particular, the 
recorded surfaces should NEVER be 
touched with the fingers. Greasy 
fingermarks can prejudice reproduction 
from what would otherwise be a good 
record, and once created, the marks are 
very difficult to remove. 

Two vital rules are: KEEP THE 
RECORDS CLEAN, and KEEP ALL 
REPRODUCING STY LI CLEAN. Whether 
one is the owner of a hi-fi system costing 
$1,000 or a portable record player costing 
only $25, these same two rules should be 
followed. 

The question naturally follows as to 
what kind of specifications a typically 
good disc would be likely to meet. This 


Robjohns 

can only be answered on the assumption 
that a near-perfect signal is fed into the 
cutter amplifier and the groove is traced 
by a near-perfect pickup and amplifier. On 
this basis, the specifications would be 
something along these lines: 

FREQUENCY RANGE: Within 1.5dB of 
the RIAA characteristic from 40Hz to 
15,000Hz at the outside of a 12in disc. 
This modifies towards the limits 
40-12,000Hz within 1.5dB about lin 
(i.e. approx. 34 minutes) from the 
run-out groove. 

DISTORTION: Not more than 2 per cent 
total at the outside rising to possibly 4 
per cent towards the centre. Both 
figures would be for maximum 
modulation (say 12cm/sec). 

DYNAMIC RANGE: 3040dB for serious 
music. A few of the latest records 
exceed this figure. 

NOISE LEVEL: 55dB below maximum 
modulation. 

STEREO SEPARATION: 20dB towards 
the limits of the abovementioned 
frequency range. Greater than 20dB 
near the centre of the range. 

Clearly, there is a considerable 
discrepancy between these figures and 
what one might expect for “faultless** 
reproduction. In addition, the final sound 
is almost certainly going to be 
compromised by shortcomings external to 
the disc medium - environment and 
acoustics for the original recording, hiss 
and other imperfections inherited from 
the master tape recording, limitations of 
the disc replay pickup and amplifier, 
turntable rumble, listening room acoustics, 
etc. 


Despite this rather forbidding list, 
there can be little argument that an 



Another advantage of discs is that 
they are less likely to be tangled by 
household pets! 


average or above average quality disc, 
played on good quality equipment can 
provide a high order of listening pleasure 
and qualify for description as providing 
high fidelity reproduction. 

Unfortunately, high fidelity is a much 
abused term. Portable and/or very cheap 
record players normally fall far short of 
high fidelity standards, despite the glowing 
terms in which they may be described in 
advertisements. Again, despite any “high 
fidelity*’ endorsement, a few discs contain 
shortcomings which invalidate the 
description. Fairly obviously, informed 
record reviews are an invaluable guide as 
to what are good and not-so-good discs. 

But how may we define the term “high 
fidelity*’, for it is largely relative? If we 
define it as that standard which the best of 
present day recording and reproducing 
systems is capable of achieving, we shall 
not be far off the mark. We should 
remember that even pre-electric recordings 
were described in comparable terms. So 
were 78rpm discs up to about 1950, 
whereas such records fall very far short of 
the standards maintained since 1960. 

If we define high fidelity in terms of 
standards which give perfect sound 
reproduction, we are still not living in an 
age of hi-fi, for neither records nor 
anything else can give faultless 
reproduction of music with ‘concert hall* 
realism in our homes. We can say, 
however, that records and modern audio 
or ‘hi-fi* equipment are closer to the ideal 
than they ever have been in the past, and 
stereo has helped matters a great deal. 

Comparing records with other sources 
of high quality music available in 
Australia, one can say that stereo 
separation is better on magnetic tape, and 
that both the frequency range and 
inherent distortion remain more or less 
constant throughout a tape, since the 
linear speed of the recording medium 
remains constant as the recording is made 
and reproduced. Commercial pre-recorded 
tapes are, however, very expensive (far 
more so than many records of an equal 
playing time) mainly because of the cost 
of both the raw material and of the 
processing methods involved; also, good 
tape reproducing equipment is much more 
expensive than disc playing gear of similar 
quality. Tapes are also much more 
difficult to handle, at least in the reel to 
reel form. 

TV and radio programs are at a 
disadvantage because, although these are 
obtainable ‘free* (apart from the annual 
licence fee and, of course, the cost of a 
suitable TV or radio tuner), they are as yet 
only obtainable in mono. Furthermore the 
technical quality tends to fall short of that 
available from gramophone records, owing 
to losses incurred in both the transmitting 
and receiving processes. 

In Australia, any future high quality 
FM radio service similar to those now 
operating in Japan, the USA and Europe 
may have to use UHF wavelengths and 
receivers would be costly in the early 
stages. The present day TV sound 

(Continued on page 189) 
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A Stradivarius 
becomes a 
Stradivarius 
again..with 

BASF 

LH-hifi 

recording tape 


A masterpiece becomes a masterpiece — with 
BASF LH-hifi Tape. L stands for low noise ... 

H is short for high output. Two special features 
in one recording tape. By eliminating the 
background noise, and increasing sensitivity 
BASF engineers have achieved a dramatic 
improvement in signal-to-noise ratio of as 


much as 8db over other quality tapes. Now 
your recordings will take on magnificent studio 
quality—with greater clarify, more realism and 
less distortion—whetherthey be a violin 
concerto, rhythm or beat. 

Try our new sound 
experience ... you’ll love it. 


Also available in TRANSPACK 

BASF COMPACT CASSETTES § 9 6 0 ° ££ 

Mini size. Mini Noise. Mini prices. . 0120.$3.99 


PLASTIC PACK 

C60.$2.99 

C90.$3.99 

Cl 20.$4.99 


Australian Distributors of BASF Magnetic Recording Products 

MAURICE CHAPMAN & CO. PTY. LTD. 

276 Castlereagh Street, Sydney NSW 2000 61-9881 
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CLASSICAL 

RECORDINGS 


Reviewed by Julian Russell 


MAHLER - Symphony No. 2 in C Minor 
(Resurrection). Norma Proctor 
(contralto) and Edith Mathis 
(soprano) with the Bavarian Radio 
Symphony Orchestra, conducted by 
Rafael Kubelik. DGG Stereo 
139332/3. 

Kubelik continues his complete 
recording of Mahler’s symphonies with an 
impressive Second. There have been other 
conductors who have recorded them all. 
These all have their own merits - and 
differences too numerous to list here. The 
feature that attracts me to all the Kubelik 
recordings of Mahler I have heard is the 
poetry he manages to infuse into even the 
least distinguished passages, for it must be 
faced that, no matter why they were 
included by the composer, there are 
melodies, and indeed whole movements, 
that are little better than trumpery. 
Kubelik’s readings have, too - for me at 
any rate - a spontaneity that furnishes 
them with what might be called an 
antidote for such occasional lapses as an 
untidy orchestral entry or a missed, 
unimportant beat. I hasten to add, 
however, that these lapses are very 
infrequent indeed and might not even be 
noticed by those without a detailed 
knowledge of the work. 

First we might deal with the sound. It 
is, to limit my description to one word, 
grand. The dynamic range is very wide, the 
tone faithful, the huge climaxes 
undistorted. Even the slightly nasal sound 
of ultra-pianissimo violins playing against 
timpani thumps remains wonderfully 
clear.. Indeed the very soft effects are one 
of the wonders of this performance. 
Kubelik has the knack of starting each 
movement at an optimum tempo which 
needs a minimum of alteration as the 
movement goes on. He is no stop-and-start 
Mahlerian. His effects are brought about 
more subtly than by violent tempo 
changes. It is perhaps his wonderfully 
sensitive treatment of very soft passages 
that rivets the attention into a receptive 
mood, to be awakened with a start by the 
more forceful outbursts. 

After the harsh conflicts of the first 
movement it is difficult to imagine a more 
serene, graceful account of the second. He 
seems to stroke rather than play the 
music. And this movement is beautifully 
scaled to contrast the mockeries of the 
next - also in triple time - with its ironic 
references to St. Anthony and the fishes. 
Deliciously pointed little accents spike the 
rhythm all the more effectively here after 
the smoother, pastoral mood of its 
predecessor. Then comes the “Des Knaben 
Wunderhorn” movement in which Mahler 
uses the words of a child’s text to achieve 
a deeply mystical - one could write 
magical, effect. In this, Norma Proctor’s 
singing is admirably focused, her 
submersion in the mood of the music 
complete. A German-born friend however 


informed me that her German vowel 
sounds are often distorted. Frankly I 
would never have guessed it myself. 

Then comes one of those short, 
spine-stiffening introductory few bars so 
familiar in Mahler which lead one into the 
mystery of distant sound. Under Kubelik 
even the frenzied march-like sequence in 
the Finale, which can so easily be 
vulgarised, is sternly disciplined and it is 
this sequence that can so easily be turned 
from the sublime to the bathetic. However 
I am not sure that even Kubelik can 
achieve the sublimity sought by anyone so 
emotionally involved in such matters as 
Mahler himself. By a skilful hypocrite like 
Wagner, yes. Mahler becomes consciously 
celestial with a heavenly choir-like effect 
and misses his mark as widely as did 
Richard Srauss in the Redemption Music 
at the end of Death and Transfiguration. 
Wagner did this sort of thing so much 
better in Parsifal. 

This notice, which has already run 
longer than I had intended, would not be 
complete without stating my homage to 
the orchestral players, my admiration of 
the very well drilled choir, and my 
appreciation of soprano Edith Mathis’ 
most musicianly contribution. 

* * * 

KODALY - Hary Janos Suite. 
PROKOFIEFF - Lieutenant Kije Suite. 

Cleveland Orchestra conducted by 

George Szell. CBS Stereo 235372. 

In these two suites, issued in this 
recording as “Two Musical Fables,’’ the 
late George Szell often makes the music 
smile, but never laugh. This, to anyone 
who knew that fine conductor, is not 
surprising. He was not a laughing type, but 
he was one of the world’s finest directors, 
one who during the quarter of a century 
he led Cleveland had trained it into the 
finest precision instrument in the 
orchestral world. However, in both these 
suites you have the usual immaculacy of 
line and attack, the same fastidious 
phrasing, the same almost magical 
accuracy. Every contrast in the volatile 
Kodaly score is realised without 
unnecessary underlining. In one item the 
solo cellist is even allowed to glow and the 
cembalom, skilfully balanced into its 
surroundings, is quite a feature. 

The Prokofieff is, as it should oe, a 
model of crispness. The cornet solos in the 
first movement have just the right ghostly 
quality! Szell brings out the comic 
cheapness of the melody in the Romance, 
helped by an admirably played double 
bass with an exauisite moment of gushing 
violins. The Wedding Scene acquires all it 
should have of pomp, though the Troika I 
found a little deadpan. The mock 
solemnity of the Burial sums up succinctly 
what has gone before with a virtuosity 
unmatched by any other orchestra 


recording today. % That the free 
counterpoint is almost*always visibly clekr 
is a tribute to the recording engineer. 
Strongly recommended for lightish 
entertainment 

a * * 


BEETHOVEN - Symphony No. 7 in A 
Major. 

Overture - Leonora No. 3. 

Vienna Philharmonic Orchestra 
conducted * by Hans 
Schmidt-Isserstedt. Decca Stereo 
SXLA7447. 

This completes Schmidt-Isserstedt’s 
complete recording of the Beethoven 
symphonies and is as good as his finest 
performances among the other eight. The 
symphony itself is much too well known 
for me to tout its many wonders. And, in 
my opinion, it would be equally fruitless 
for me to take Schmidt-Isserstedt’s 
performance apart movement by 
movement and draw your attention to all 
its merits. This is because he is an ideal 
Beethoven conductor, one with so much 
respect for the music that he acts only as a 
catalyst, so to speak, between the music 
and the listener without seeking to 
imposed anything of his own personality 
between. I appreciate, of course, that to 
do this as successfully as he does requires 
the exercise of a much stronger 
personality than others who seek to put 
their own imprint on the music. I shall 
therefore content myself by saying that 
this is as fine a performance - and 
recording - of the Seventh as I have ever 
heard, and much, much better than most. 
Moreover there is a bonus in the form of 
just as Fine a performance of the Leonora 
No. 3 Overture as a filler which will appeal 
to the budget-minded as well as it will to 
those with only aesthetic considerations. 
The sound is first rate. 

* * * 

BRUCKNER - Symphony No. 8 in C 
Minor. Te Deum. 

Teresa Stich-Randall (soprano); Sonja 
Draksler (contralto); Murray Dickie 
(tenor) and Frederick Guthrie (bass) 
with the Austrian Symphony 
Orchestra of Vienna and the Vienna 
Youth Choir conducted by Heinz 
Wallberg. Concert Hall Stereo 
SMS2604 A/B. 

Bruckner was sometimes too easily 
led - or perhaps misled might be a better 
word - by people who urged him to revise 
his scores. This Eighth Symphony is a case 
in point. Two versions are in current use, 
the Novak played here, or the Haas 
preferred by Jochum and Karajan. My 
own personal interest in Bruckner is not 
great enough to make me partisan to 
either. But to those many who find true 
nobility in Bruckner’s music - and even I,- 
while no Brucknerian, admit that he has 
many noble moments - I can recommend 
this economy-priced two disc version 
which has a bonus in the Te Deum on Side 
4. The first movement is convincingly 
broad and warm with a gratifying degree 
of intensity. The Scherzo moves from 
delicacy to assertion without effort and so 
lets the music seem to breathe naturally. 
You will also hear some very nice quiet 
string playing. 

Heinz Wallberg keeps the Adagio 
moving without too many over-stressed 
contrasts. In this movement, especially, I 
prefer his reading to that of some more 
prestigious conductors. His tendency to 
quicken some of the crescendos always 
sounds natural and never perfervid. And 
he starts the Finale at a forceful pace 
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Now join the sound revolution 
in Australia. Toshiba SR50 — 
the first high fidelity record 
player available with the 
amazing photo electronic 
cartridge — natural sound puts 
you in the audience. The sound 
is so pure and new that at first 
it is a shock to the senses. 
Artificial tones are eliminated. 
The SR50 gives you these 
revolutionary advantages over 
recorders with conventional 
magnetic cartridges. 

* Frequency range 20-40,000 
Hz. Compliance 30 x 10" 6 
cm/dyne. Cross talk 32d B 
(1kHz). 

* Lineality is much more 

JOIN THE 

REVOLUTION 

IN NATURAL SOUND. 


truthful and distortion is 
minimal. Superb transient 
characteristics. 

TOSHIBA SPEAKER SYSTEMS 
— scientifically designed by 
Toshiba sound engineering 
experts to give you a real 
revolution in sound. 

The entire range of Toshiba 
speaker systems have been 
acclaimed by high fidelity 
specialists and enthusiasts for 
its uncoloured natural sound. 
The only sound that stays with 
you. Cabinets are engineered 
from precision cut, 
scientifically selected timbers. 
Bookshelf to full size floor 
models. 



Fill in the coupon and we'll 
send all technical data on the 
SR50 and the revolutionary 
photo electronic cartridge — or 
information on any other 
Toshiba appliance. 


I To:— Sun Electric Company Pty. limited, 

1 26*52 Queensbridge St., South Melbourne. Vic. 3205. 
| Please send me technical brochures for the following:- 

| SR 50 . Record Players:..Tape Decks:. 

] Amplifiers: .Tape Recorders: . 
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instead of the ultra-deliberate tempo 
indicated by one of Bruckner’s own rare 
tempo indications. The whole is perhaps 
not quite out of the top drawer but still a 
good buy at its modest price. 

The very workmanlike job of the Te 
Deum makes it all the more attractive. The 
choir sings valiantly, both soprano and 
tenor handle the high tessitura of their 
parts effectively. Madame Stich-Randall is 
in good form and Dickie’s voice, though 
not of a quality that I find altogether 
alluring, is at any rate always well 
controlled. The contralto has little to do 
and I must point out that one cannot 
always be certain what note the bass is 
singing. All told, perhaps not a subtle, but 
certainly an enthusiastic performance of 
one of Bruckner’s most popular vocal 
works. 


* * * 

BRAHMS - Piano Quintet in F Minor. 
Amadeus Quartet with Christoph 
Eschenbach (piano). DGG Stereo 
139397. 


This work, too, has a history of 
revision though Brahms was much more 
rarely intluenced by the opinions of others 
than Bruckner. Brahms composed it first 
as a string quartet but was never happy 
about the quality of the sound and put it 
aside for some time. His friend, the great 
violinist Joachim, suggested some 
alterations which Brahms made. But he 
still remained unsatisfied. Next he wrote it 
as a sonata for two pianos and played it in 
this form with the pianist Tausig, a 
musician now better remembered for his 
transcriptions, though in his day he was 
one of the world’s leading exponents of 
piano music. It was only tepidly received. 
Then his old friend, Schumann’s widow 
Clara, herself a first class pianist with 
whom Brahms had been in love for many 
years, wrote to him: “Please, dear 
Johannes, just this once rewrite the work 
again.. .” An idea of Brahms 
independence is conveyed by her “just this 
once.’’ 

Brahms, “for once’’ took her advice 
and made it over into much the same as 
the quintet recorded here. A famous 
conductor of the period, Hermann Levi, 
suggested cutting the last movement. But 
this time Brahms remained adamant and, 
except for a few trifling alterations, left it 
as we know it today. Strangely, despite its 
many transformations, one would never 
guess that it had been tinkered with to 
such an extent. Today it might well be 
described as one of the finest chamber 
compositions in the whole of musical 
(literature. Although the performance and 
ithe engineering are both excellent, there 
are passages in which the pianist sounds 
(rather as though he were talking down the 
ther players. Not shouting them down, 
ut just contradicting them in a quiet 
onversation. It has, too, an unusually 
ide dynamic range for a piano quintet, 
ut it is still easily the finest recorded 
erformance of the work I know and 
nybody from whose library the quintet is 
lissing would not make a mistake in 
cquiring it. 


JJEETHOVEN - Symphony No. 6 in F 
Major (Pastoral). Royal Philharmonic 
Orchestra conducted by Henry 
Lewis. Decca Phase 4 Stereo 
PFS4188. 


If you’re prejudiced against Decca’s 
fhase 4 stereo process this should go a 
ong way to changing your views. Used 
liscreetly as it is here there is not the 


slightest attempt at gimmickry. Instead 
you have warm tone, splendid presence 
and fine, but never freakish separation. 
Every bar is clean and well balanced and 
the result, on my equipment, is wholly 
satisfactory. The performance, too, is 
admirable. Like the engineering it offers 
no gimmickry. It is straightforward but 
never dull, honest but never priggish, 
scholarly without pedantry. Lewis makes 
the mood between the first and second 
movements marked enough to do away 
with any resemblance. And in doing this 
he doesn't fall into the trap of 
sentimentalising the second. Both 
movements have their own mood, but 
both are truly pastoral. 

Lewis refuses to push the Scherzo 
along, though it still remains unashamedly 
rustic. And the little thunderstorm that 
sends the merrymakers scurrying for 
shelter, though tempting the type of 
violent dynamic contrasts so suitable for 
over-exploitation on Phase 4 in the wrong 
hands, is kept within the bounds of a 
summer shower and not blown up into a 
tempest. Altogether a most apt, active 
performance and recording. 

* * * 

FALLA - Nights in the Gardens of Spain. 
Alicia de Larrocha (piano) and the 
Orchestra des Concerts de Madrid 
conducted by Jesus Arambarri. 

Love the Magician - Ines Rivadeneira 
(contralto) and the same orchestra 
and conductor. World Record Club 
S/2800. 

Orchestra, conductor, pianist and 
contralto are all new to me on this 
attractive budget-priced disc, perhaps 
because it originated under the Erato 
label. At any rate the orchestra plays, not 
unexpectedly, idiomatically, with 
reasonably good tone and the pianist is 
first rate in the Gardens. There is in this 
partnership just the right amount of 
languorous heat in the first movement 
though in the second I detected a 
tendency to overload on my equipment. 
Some might think the pace a little too 
deliberate but then the Spaniards are 
fundamentally a solemn folk and this is, I 
think, typical of their outlook. How often 
have you seen a Spanish dancer smile 
during one of his or her performances? 

The Amor Brujo is the six item suite 
and in this I found the orchestral tone a 
trifle hard judged by non-Spanish 
standards. But the contralto is 
splendid - no bel canto, far from it, but 
with just the right edge on the voice that 
made Supervia's so alluring. Hers is a 
formidable performance by any standards. 
Moreover all through this suite the 
orchestra is less restrained than in the 
Gardens. There is more variety in its 
moods and the furiosos are really just that. 
Many people will, I think, be happy with 
it, not only because of its price, but 
because of Sonora Rivadeneira’s 
contribution. 

* * * 


BRITTEN - Matinees Musicales. Soirees 
Musicales. 

RESPIGHI - Rossiniana. 

Vienna State Opera Orchestra 
conducted by Robert Zeller. World 
Record Club S/4720. 

For those who like light music of the 
best kind, this disc is a real turn-up. Both 
Britten and Respighi use music by Rossini 
which they arrange - and sometimes 
re-arrange - in their own inimitable styles. 
Respighi confines himself to what are 
known as Rossini’s post-retirement 


MADE FOR 
EACH OTHER... 

Grace G 840 Arm and 
Grace F-8C Cartridge 

Encel offers this famous Hi-Fi 
duo at the unbeatable price of 
$99.00 (inc. sales tax). 
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mounting cartridges. 
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For maximum performance 
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minimal stylus pressure of 
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4- 2.5 db — 1 dB, with cross 
talk less than —30 dB (1 kHz). 

Write now for full technical 
specifications of these top line 
components. 
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Who else * Guarantees performance to specifi¬ 
cations or your money hack ? 

* Gives you a 3 year Parts and labour 
warranty? 

* Quotes distortion (both IM & 
T.H.D.) at 20 Hz and 20 KHz at 
rated power? 

* Guarantees better than 70 dB S/N 
ratio on magnetic phono input? 

* Gives you two output protection 
devices? 

* Gives you a power hand width of at 
least 10 Hz to 40 KHz? 

McIntosh specification guarantees apply to every 
model and every instrument. For instance, the 
giant MC3500 is rated at 350 watts RMS at 
0* 15°o THD and 0-15°; IM distortion. “High 


Fidelity'’ in its Lab Report, measured THD at 
0-08°o at 500 Watts RMS and “the IM test 
merely indicated the residual distortion of our 
test instruments." They had just acquired an 
“ultra-low distortion oscillator and distortion 
analyser", too! 

If you are one of the “strongest-link-in-the-chain" 
brigade, come and have a re-think. 

The MA5100 Preamp/Power amp (2 x 45 watts 
RMS)* is being demonstrated now. 

Call in and see why it’s worth $895. 

We don’t expect you to buy, just come and feast 
your eyes and ears. It’s a beautiful experience. 

* If 2 x 45 watts R.M.S. is not enough, we have 
the C26/MC2100 combination which puts out 
2 x 105 watts R.M.S. 

Same guarantees, same quality—just more of it. 
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pieces - trifles he wrote to amuse himself 
and his friends after he had ceased, 
comparatively early in life, to compose 
operas. Britten, too, uses some of these 
delicious jottings but adds to them 
excerpts from the William Tell ballet 
music. 

(The famous La Boutique Fantasque 
(Rossini-Respighi) was, of course, also a 
compilation of post-retirement Rossini’s 
pieces put together for the famous Diaghi- 
leff ballet of that name.) 

The Viennese have a real flair for play¬ 
ing such music and on this disc are at 
their graceful and spirited - best. Most 
of the music you will find here is of the 
type that 1, personally, can play time after 
time without loss of enjoyment and, 
listening to these performances, with 
admiration. The orchestrations of both 
Britten and Respighi, the untarnishable 
freshness of Rossini’s melodies, together 
with the ravishing playing, make this 
record a real bargain at its club price. 


CZ1FFRA AT THE OLYMPIA - Piano 
Recital of pieces by Chopin, 
Mendelssohn, Liszt, Rameau, Lully 
and others. EMI Stereo 7555. 

I can remember when Cziffra’s first 
recording was issued. I cannot recall what 
he played but I do recall the ballyhoo 
which accompanied it, which included the 
fact that he wore wrist bands. Whether 
these were to give his wrists added 
strength or to counteract ill-treatment in a 
concentration camp I am not sure. But 
though I cannot recall Cziffra’s first 
recorded program I can still remember his 
style - enough at any rate to be able to 
write today that it hasn’t changed 
significantly since those far-off days. He 
was always a showy player - and still is. 
He could play very fast and very 
loud - and he still does. He had a 
tendency to make most of the 
composers’ works he played sound very 
much alike. They were treated by Cziffra 
as vehicles for self glorification - and still 
are. 

True he does, in this new recital, 
change his touch when he plays 
Chopin - probably by the lavish use of 
the two pedals. But even in this little 
bracket he uses a demoded style of 
wrenching rubatos. And I admit it is 
almost impossible to make Lully sound 


like Liszt or Rameau like Mendelssohn. 
Not even Cziffra can do it, though he 
comes pretty close. At any rate his 
outlook - and style - is much the same 
whatever he plays. As an explanation it 
might be put forward that the title of the 
disc offers a small clue. The Olympia is a 
large Paris music hall - soon alas, to come 
down - and any audience who might 
gather there to hear such a recital might 
expect just what he offers on this disc. 


CHOPIN - Complete Waltzes. Agustin 
Anievas. EMI Stereo HQS1208. 

As a contrast to Cziffra’s brilliant 
rough-housing you might care to listen to 
this highly refined recital. Here you will 


come across no sentimentally pulled about 
rubatos but a true Chopinesque variation 
of tempos. Anievas can play just as fast as 
Cziffra but doesn’t make a point of 
advertising the fact. Indeed though he is 
obviously the owner of a comparable 
technique Anievas tends to play his down 
and devote all his attention, and 
unquestionable good taste, to the service 
of the music. Anievas’s recital includes the 
“traditional” 14 waltzes plus five 
published posthumously - 19 in all. Here 
is aristocratic Chopin playing delivered 
with a pearly touch, the chromatic 
harmonies given just the right sense of 
shifting tonality but never 
over-emphasised, a perfect sense of 
balance in his rubatos that never interrupts 
the forward flow of the music, and a 
dazzling, if never flaunted technique. 


From Paul Frolich 
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TCHAIKOVSKY: Symphony No. 6 B 
Minor op. 74 ("Pathetique”). The 
Philadelphia Orchestra, conductor 
Eugene Ormandy. RCA Red Seal 
stereo LSC 3058. 

When Ormandy first took over as 
conductor with the Philadelphia Orchestra 
in 1936, his first recording with the 
orchestra was this work; the recording was 
for RCA, in sessions held in the Academy 
of Music, the location still used by RCA. 
In 1942, the orchestra commenced a 
recording contract with CBS Records, an 
arrangement which lasted for 26 years. 
Then in 1968 they switched once again, 
and returned to RCA. This disc was one of 
the first results of the renewed alliance. 

The company, conductor and orchestra 
all seem delighted with the change; they 
propose to stick, in general, to the 
standard repertoire and to continue 
playing the old war horses over and over 
again. Whilst it may be novel to admit 
such a policy, it has existed in fact for 
many years and we know that it suits the 
performers in question. This recording of 
the “Pathetique” is at least their fourth! 

As far as I know, the last occasion on 
which this combination recorded the 
symphony was in the Columbia studios 
about 1961 and the result, though praised 
for the quality of playing and recorded 
sound, was generally slated and described 
as superficial and hurried, apart from 
certain minor blemishes. Although I know 


that there have been a great many 
successful recordings of the symphony. I 
have heard but a few of them myself; the 
work holds little interest for me by 
now ... or so I thought. Whilst I doubt 
that any conductor would make me wildly 
enthusiastic about this score, I will confess 
that Ormandy’s latest version roused me 
to quite considerable interest. 

Ormandy’s tempos have been suitably 
slowed, his phrasings have acquired a new 
grace and polish and the architectural 
development to which he subjects the 
music is thorough and searching. He 
knows that, whatever aesthetes may say, 
this is one of the greatest of symphonies 
ever written and he does Tchaikovsky the 
fullest justice. 

We expect, and get, absolutely 
first-rate playing from the orchestra and of 
a standard which will be hard to beat. The 
strings are truly singing and the 
Philadelphia’s wind sections excel 
themselves; the clarinet sound in the 
opening of the last movement is something 
to marvel at. This truly wonderful playing 
is matched by superb engineering and 
acoustics. The sound is, of course, 
American and that is as it should be. A 
leading Russian or Polish orchestra sounds 
different, to be sure, but not necessarily 
better or more appropriate. This is, in 
every single detail, a magnificent 
recording, a wonderful demonstration of 
current technical achievements and 
something that all concerned can justly be 
very proud of. n 


NEW FROM 

LOW DISTORTION, HIGH FIDELITY EQUIPMENT 




AUDIOSOUND 




A.M. 100 Wide range L.D. 30 Low-distortion 
tuner $80 amplifier $225 


HAND MADE HIGH FIDELITY 


Power output: 20 watts RMS per channel 
max., 8 ohm load. 

Total Harmonic distortion: 15 watts RMS 
or lower .08% at lKHz. Less than .15% 
between 20Hz and 20KHz. 

Damping factor—greater than 60 at 20Hz. 







|ifBji 

i 

Linz System $9( 



Haffner System $182 


for free booklet phone 982 1147 or write to 

AUDIOSOUND ELECTRONIC SERVICES 


Prague System $61 


35 Heather Street, 
Collaroy Plateau, 2098. 
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Now in Australia: 














Philips Hi-Fi. 

Philips introduce their Hi-Fi 
to Australia. Bringing together 
the finest total range of 
compatible stereo audio equipment 
which will enthuse the most eager 
hi-fi amateur or satisfy 
the most dedicated professional. 

Each individual unit has been 


quality matched to integrate 
easily, perform faultlessly. Nothing 
has been spared to achieve the 
ultimate in sound reproduction and 
tasteful outward design. Designed 
and guaranteed by the world-wide 
organisation of Philips. 

Where can you see and hear 
Philips Hi-Fi? Send the coupon 
below for our 40-page presentation 
booklet in full colour. Absolutely 
free. It includes complete 
specifications, plus price list and 
distributors. 



To: Philips Industries Limited 
69 Clarence St., Sydney 2000. 

Please rush me your Philips Hi-Fi 
full colour booklet immediately- 
without obligation. 

Name- 

Address_ 

City/Town-State- 



Postcode.. 


38.1064 
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If you judge the CRESTA 
only by size... 

you're in for a 
big surprise 



KEF engineers have pioneered big advances in little 
speaker design. CRESTA is proof. No other speaker, of 
this size, has such an open, full and spacious sound. 

How is it done? Not by vainly stretching a small system 
to its limits and letting those limits play on your nerves. 
But by technical innovation. For example: KEF's 
acoustically neutral diaphragms of Acoustilene. This 
unique material reduces colouration in the mid¬ 
frequency band where the ear is most sensitive. 
Surprisingly, the CRESTA is better than most people's 
ears and room acoustics. Extra power and small bonuses 
at extreme frequencies can be extravagant luxuries. 

But judge for yourself. Hear this little giant. 

Its performance is truly remarkable for its size. 


CRESTA 

Size 

Input 

Impedance 
Freq. Range 
Dividing Freq. 
Price 


I2^x7£x8f in 
32x19x22 cm 

15 Watts 
8 ohmsr 
45-30,000 Hz 
3,500 Hz 
$76.00 


JjjjL kli 

KNOWS HOW gifi} Sjf 

^ ^1 smaller firms 


J. H REPRODUCERS CO. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 

Exclusive Australian Agents for — ADC Cartridges and Amplifiers, Kef speakers, J. H./G. H. Unipoise Pickup 
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntable. 
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Good value at the MFP price for 
anyone interested in a formal choir 
presentation. (W.N.W.) 

* * * 

WITH HEART AND VOICE. The 

Morriston Orpheus Choir conducted 
by Eurfryn John. A.R.C.O. Stereo, 
World Record Club WRC S-4783. 

Interest: Another famous choir. 
Performance: Superb. 

Quality: Very clean. 

Stereo: Very well spread. 


By HARRY 
WILLIAMS 


TYRER, FORBES CAMERON, NEVILLE 


Devotional Recordings 


SING, O SING. 2nd “All-Britain” Festival 
of Male Voice Praise. Directed by 
James McRoberts, assisted by 
Douglas Gray and Walter Leech. 
Stereo, Word WST-9034-LP. (From 
Sacred Productions Aust, 181 
Clarence St, Sydney and other 
capitals.) 

Interest: Male voice choir. 
Performance: Inspiring. 

Quality: Excellent. 

Stereo: Beautifully spread. 

Few who have had an interest in choral 
singing will need any introduction to 
Britain’s Festival of Male Voice Praise. The 
occasion for this recording was September 
29, 1969, when a thousand men from all 
over the United Kingdom and Ireland 
gathered at the Royal Albert Hail, 
London. With evident enjoyment and a 
great deal of skill, the men bring a 
program of stirring Gospel hymns. In a 
couple of tracks, the audience join in, 
adding up to a grand total of 5,500 voices. 

The hymns: Sing, O Sing In 
Adoration - Crown Him With Many 
Crowns - Ye Gates Lift Up Your Heads 
On High - O Joy Of The Justified - O 
Love That Will Not Let Me Go ~ Behold 
The Wondrous Love - Why Was He 
There? - I Shall Know Him - Just A 
Closer Walk - All That Thrills My 
Soul - Love Divine, All Loves 
Excelling - The Lord Is King - We’ll All 
Be There. 

Many excellent and comparable 
records have emerged from Britain in 
recent years and it would require a better 
memory than mine to offer a comparison. 
However, if the titles appeal you can buy 
this one with every confidence. (W.N.W.) 
* * * 

ONWARD CHRISTIAN SOLDIERS. The 
Mormon Tabernacle Choir, Salt Lake 
City. Compatible stereo, Music For 
Pleasure M FP-A8164. 

Interest: Famous Choir. 

Performance: Finely disciplined. 
Quality: Good. 

Stereo: Well spread. 

There are probably few choirs better 
known than the Mormon Tabernacle 
Choir, with its traditions stretching back 
to 1836. Composed entirely of voluntary 
choristers, it began broadcasting over the 
American CBS network in 1929 and still 
has a weekly program - the longest 
continuously presented program on 
American radio. Its current strength is in 
excess of 375 voices. 

With a twice weekly rehearsal and a 
weekly recording session, it would be 
surprising if the choir were other than the 


finely tuned and responsive body of 
singers that it is. 

A mixture of hymns, anthems and 
traditional numbers, the program will 
probably have a more limited appeal than 
“Sing, 0 Sing” reviewed elsewhere, but it 
will be of greater enjoyment to those 
interested in a formal choir presentation 
rather than massed voices: Ballad Of 
Brotherhood - Song Of The Silent 
Land - Abide With Me - He’s Gone 
Away - I Need Thee Every 
Hour - Pilgrim’s Chorus - Sleepers 
Awake - Tenting On The Old Camp 
Ground - Onward Christian Soldiers. 


This, the third choir recording for the 
month makes an interesting comparison 
with the other two. Like the Festival 
Choir it is all - or rather 
predominantly - male, which many will 
consider to be a desirable feature. Like the 
Tabernacle Choir, however, it provides a 
widely varied program. Only the second 
side with pipe organ support qualifies for 
the description “devotional” 

The track titles: The Anvil 
Chorus - Love Could I Only Tell 
Thee - Cavalry Of The Steppes (Cossack 
Patrol) - The Silver Birch - Night - Lull¬ 
aby - Lead, Kindly Light - Recognition 
Of Land - Great Is Jehovah The 
Lord - The Lord’s Prayer. 

Magnificently responsive to the 
conductor, full of expression and very well 
recorded, the disc deserves only the 
highest commendation. What is there left 


to say except perhaps to indicate that the 
jacket notes give the background to each 
selection. Recommended. (W.N.W.) 

IIIIIIIIIIIIIIIIIIIIIUIIIIIMIIlllllllllllllltlllllllllllHIIIIIIIIIIilllllllllllllll.tllllllllllllllllilllllllllllfllllllllllllllililiilliillilllUlllllllllll11111111111111111111111111111111111111111111111 


Instrumental, Vocal and Humour 


GEMS FOR ORCHESTRA. Stanley Black 
conducting the London Symphony 
Orchestra. Phase 4 stereo, Decca 
series 550 PFS-4185. 

Interest: As per title. 

Performance: High standard. 

Quality: Full, clean. 

Stereo: The real thing. 

It’s difficult to avoid the rather 
repetitious theme: Here’s another 
excellent disc for those whose liking for 
the classics is concentrated towards 
familiar, tuneful snippets. Well, this is just 
such a disc but it’s a quite outstanding 
example of its kind. Under Stanley Black, 
the LSO gives of its enthusiastic best. 

But if you happen to be one of the 
many people who listen for the hi-fi 
through the music, you’ll get double value 
from your purchase. It has tremendous 
dynamic range, it is absolutely clean at all 
levels and it’s technically as well as 
musically enjoyable. 

The tracks: Russian and Ludmilla 
Overture (Glinka) - Sleeping Beauty 


Waltz (Tchaikovsky) - Clair de Lune 
(Debussy) - Dance of the Tumblers 
(Rimsky-Korsakov) - Lohengrin: Prelude 
To Act III (Wagner) - Invitation To The 
Dance (Weber) - Air On The G String 
(Bach) - Farandole: From L’Arlesienne 
Suite No. 2 (Bizet). 

Copious notes are there on the jacket 
to assist those who may need them. A 
full-priced disc, but a good one. (W.N.W.) 
* * * 

BEETHOVEN’S 5th. Symphony No. 5 
in C minor. The Pittsburgh Sym¬ 
phony Orchestra, conductor William 
Steinberg. Music for Pleasure stereo 
MFP-A 9036. 

Interest: Favourite classic. 
Performance: In fine style. 

Quality: Very good. 

Stereo: Normal. 

This must be the only recording of 
Beethoven’s Fifth Symphony currently 
available which requires the whole of 
two LP sides to accommodate it. Many 
recordings nowadays couple it with 


ASSOCIATION OF PUBLIC 
ADDRESS ENGINEERS 

Applications are invited for membership of the above association 
from persons or organisations employed in the sound and electronics 
industry in Australia. Membership classifications include: Professional 
Engineers; Associate Members; Trainee/Apprentice Members; Manu¬ 
facturers and Distributors; and Trader Members. 

Further information and application forms may be obtained 
from the Australian Office of the Association, 62 Tasman 
Street, Kumell, N.S.W. 2231. Phone: Sydney 668 9889. 
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TIME LIFE SET: 

GREAT RUSSIAN COMPOSERS 


IHMIMIIilllllUIIIIIIIIIIIIHIIIIIIIIIIUI 




ADELAIDE 
72 2366 

BHISBANf 
31 0341 


HOBART 
34 3836 
LAUNCESTON 
2 1804 


MELBOURNE 
67 9161 
PERTH 
28 6400 


□ 1 pole, up to 12 positions non¬ 
shorting. 

□ Instant setting and readout 
flexibility. 

□ Single switches or modules 
available for vertical or horizon¬ 
tal arrangements. 

□ Mechanical life greater than 
5 x 10 s operations. 

For further information please contact: 


47 YORK STREET SYDNEY 20233 

MANUFACTURERS 
SPECIAL PRODUCTS PTY LTD 


THE GREAT RUSSIAN COMPOSERS. 
Ten record boxed set, DGG/Time Life. 
Various artists and orchestras. Stereo. 

DGG records have an enviable re¬ 
putation for the high quality of their 
pressings, which are renowned for 
their silent surfaces, distortion-free 
sound and general all-round technical 
excellence. It is therefore not sur¬ 
prising that the packaged deal sets 
which have resulted from a collabor¬ 
ation between DGG and the Time Life 
organisation have proved to be ex¬ 
tremely popular. Our classical record 
reviewer, Julian Russell, spoke highly 
of a set of symphonies he received 
from the organisation last year, which 
offered purchasers a good basic library 
of symphonic music from the baroque 
period to the moderns. This current 
set is rather more limited in its scope, 
but it also covers a wide field within 
its limits — in fact, virtually whole 
period of Russian formal music. 

The works and the artists included 
are as follows: 

Symphony No. 2 in C minor (Little 
Russian) — Tchaikowsky. The New 
Philharmonia Orchestra, conductor 
Claudio Abbado. 

Scheherzade — Rimsky-Korsakoff. 
The Berlin Philharmonic Orchestra, 
with Michel Schwalbe, solo violin, 
conductor Herbert von Karajan. 

Pictures at an Exhibition —- Mous- 
sorgsky, orchestrated Ravel; Overture 
“1812" — Tchaikowsky. The Berlin 
Philharmonic Orchestra (with the Don 
Cossack Choir in the overture), con¬ 
ductor Herbert von Karajan. 

Piano Concerto No. 3 in C major — 
Prokofiev. Martha Argerich, piano, with 
the Berlin Philharmonic Orchestra, 
conductor Claudio Abbado; Capriccio 
Espagnol — Rimsky Korsakoff. The 
Berlin Philharmonic Orchestra, con¬ 
ductor Lorin Maazel; Polovtsian 
Dances — Borodin. Orchestra National 
de I’Opera de Monte Carlo, conductor 
Louis Fremaux. 

Symphony No. 5 in B flat — Proko¬ 
fiev. The Berlin Philharmonic Orches¬ 
tra, conductor Herbert von Karajan. 

Rhapsody on a Theme of Paganini 
— Rachmaninoff. Margrit Weber, 
piano, with the Berlin Radio Sym¬ 


phony Orchestra, conductor Ferenc 
Fricsay; Le Coq d’Or (orchestral suite) 
— Rimsky-Korsakoff. Orchestre des 
Concerts Lamoureux, conductor Igor 
Markevitch. 

Symphony No. 10 in E minor — 
Shostakovitch . Berlin Philharmonic 
Orchestra, conductor Herbert von 
Karajan. 

Gayne (ballet suite). Khachaturian. 
Leningrad Symphony Orchestra, con¬ 
ductor Gennadi Rozhdestyensky; 
Scenes de Ballet — Glazounov. Nord- 
mark Symphony Orchestra, conductor 
Heinrich Steiner; Overture, Russian 
and Ludmilla — Glinka. Orchestra des 
Concerts Lamoureux, conductor Igor 
Markevitch. 

Fantasy-Overture, Romeo and Juliet; 
Serenade for Strings in C major — 
Tchaikowsky. Berlin Philharmonic 
Orchestra, conductor Herbert von 
Karajan. 

Firebird (ballet suite) — Stravinsky. 
Berlin Radio Symphony Orchestra, 
conductor Lorin Maazel; Variations on 
a Rococo Theme for Cello and 
Orchestra — Tchaikowsky. Mstislav 
Rostropovitch, cello, with the Lenin¬ 
grad Symphony Orchestra, conductor 
Gennadi Rozhdestvensky. 

In addition to the 10 discs which go 
to make up the collection listed above, 
the purchaser receives a bonus in the 
shape of a further 12in LP featuring 
the Don Cossack Choir in a rendering 
of popular Russian folk songs. 

In all, then, 11 high quality press¬ 
ings, featuring world famous orches¬ 
tras and artists, for the bargain price 
of $30.90, Of course, if you already 
have an extensive collection of re¬ 
cords, this is less likely to appeal to 
you as much as to those just starting 
a collection, who will run little risk of 
duplication. Space considerations will 
not allow a detailed examination of 
the separate discs, but in general the 
performances offered here are quite 
excellent — while a few of them are 
less so. Still, that’s the way it is with 
this kind of packaged deal. It’s all or 
none. I cannot imagine any purchaser 
of this set being disappointed with 
his buy. 

The set comes in a stout hinged-lid 
box, with a large format book illus¬ 
trated throughout with brightly col¬ 
oured, modern style artwork. Each 
disc is supplied in the usual DGG 
paper outer sleeve with polythene 
liner. (H.A.T.) 


another symphony such as the Eighth, 
or at least one of the Leonora over¬ 
tures. The performance is a good one, 
with the air of excitement in the first 
movement heightened by the faster than 
normal tempo coupled with a wide 
dynamic range. The entrance of the 
slinky first theme in the Scherzo is not 
quite so furtively menacing as I like 
it to sound, but the rousing last move¬ 
ment thunders away as convincingly as 
it can be. It is a pity that MFP did 
not provide a fill, since this would 
have made this disc a real bargain. As 
it is, I feel many people might like to 
pay a little more for a more generous 
content. (H.A.T.) 


FANTASIA ON “GREENSLEEVES* 
and other works of Vaughan Williams, 
Vienna State Opera Orchestra, con¬ 
ducted by Sir Adrian Boult. World 
Record Club stereo S/4731. 

Interest; English classics. 

Performance: Nicely played. 

Quality: Clean but slightly dated. 

Stereo: Somewhat restricted. 

Besides the “Greensleeves" fantasia 
this eminently pleasing program ha: 
the English Folk Song Suite, and th( 
Fantasia on a Theme of Thomas Tallis 
I am so fond of all three items that i 
is difficult to be entirely objective, anc 
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in any case I can imagine no more 
suitable conductor for these works than 
Vaughan Williams’ life-long friend Sir 
Adrian Boult. One might wonder about 
the ability of an Austrian orchestra to 
present entirely satisfactory versions of 
such English music, but in truth I could 
find nothing out of place in their per¬ 
formance, and under Boult’s guidance 
their playing leaves nothing to be 
desired. 

This recording is a fairly old one 
from the Westminster catalogue, and 
although the sound is clean enough, it 
lacks the “presence”, stereo definition 
and general all round excellence of 
good modern recordings. However, 
there are surprisingly few versions of 
these fine works available, so if you 
do not have them already, this disc is 
certainly worth considering at the club 
price. (H.AT.) 


* * * 

STARLIGHT CONCERT. Vilem 
Tausky conducting the Studio 2 Sym¬ 
phony Orchestra. Columbia Studio 2 
Stereo, (EMI) TWO 288. 

Interest: Popular light classics. 

Performance: All one could ask. 

Quality: Excellent. 

Stereo: Well spread. 

The title gives a reliable clue to 
what this disc is all about — it is 
music of the “Palm Court” variety, 
although played by an orchestra which 
is not only larger but rather more 
polished than one usually associates 
with this style. Moreover, Vilem 
Tausky, who conducts, is one of the 
best known names in light music on 
the British scene. The results should 
meet the tastes of even the most dis¬ 
cerning buyer of light classical material. 
Included in this selection are: Tritsch 
Tratsch Polka (J. Strauss) — Clair de 
Lune (Debussy) — Waltz from “Faust” 
(Gounod) — Love Duet from “Madame 
Butterfly” (Puccini) — Espana (Cha- 
brier) — Can-Can from “Orpheus in 
the Underworld” (Offenbach) — Inter¬ 
mezzo from “School fo r Fathers” 
(Wolf-Ferrari) — Dance of the Hours 
(Ponchielli) — Tango in D (Albeniz) — 
Dance of the Tumblers from ‘^Snow- 
maiden” (Rimsky-Korsakoff). 

The sound, in Columbia’s Studio 2 
Stereo system, is entirely satisfactory, 
with negligible distortion, good stereo 
definition and absence of background. 
(H.A.T.). 


# 
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MOVIE MATINEE. Raymond Lefevre 
and his'Orchestra. Compatible stereo, 
Riviera (Festival) SRVL-933796. 

Interest: Recent film themes. 

Performance: Ear catching. 

Quality: Outstanding. 

Stereo: Normal. 

As record follows record of film 
music, one is tempted to ask who buys 
all these releases — and why. As far 
as the more routine examples are con¬ 
cerned, it is hard to find a ready 
answer to the questions. This one, 
aowever, can lay more than usual claim 
o attention. 

The arrangements and the orchestral 
»ound is interesting and varied — a 
•killful blend of the old and the new. 
*\s such it should readily find an 
appreciative audience. Over and above 
hat, the sound is technically very 
dean and well balanced, enough to 
ickle the ears of any hi-fi enthusiast. 


The latest from 


OUAD 

~ * n ' I ' . j" T I . ' J 


* Registered Trade Mark 


final touch to perfection.. 



QUAD AM3 TUNER 

A new criterion of excellence in AM Broadcast reception has arrived! 
The Quad AM3. It is a self-powered unit, primarily intended for use with 
the Quad 33/303 Amplifier, but may be used with other amplifiers. The 
AM3 Tuner is styled to match the Quad 33/303 units, incorporating 3 
wave length coverage, wide/narrow/selectivity switch, luminous ribbon 
tuning indicator and adjacent channel whistle filter. 


Tuning range: Medium Wave: 510-1620kHz (588-185 m). Short Wave 1: 2.2 
- 6.6Mhz (136-45 m). Short Wave 2: 5. - 18.5MHz (52 - 16.2 m). Output 
Level: lOOmV (Nominal for 30% modulation). Filter Rejection frequency; 
10kHz. Dimensions: Width, lOW'. Height, 3 5 /s". Depth, 8". 



Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

49-51 York Street, SYDNEY. Telephone 29 1571 
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the PROFESSIONAL TAPE 

for AROUND HALF the PRICE 


OF ORDINARY QUALITY TAPES 


"BRAND 5" — unconditionally guaranteed and 
manufactured to highest U.S.A. professional 
standards and sensationally priced at half that 
of comparable tapes. 

"BRAND 5" has high remanence iron oxide 


emulsion coated to highest grade Acetate or Mylar 
base material. 

"BRAND 5" ensures unmatched results in high 
fidelity mono and stereo recordings, with certain 
protection against head wear, squeal and gumming 
of heads. 


LENGTH TYPE No. 


DESCRIPTION 
& MIL. THICKNESS 


PWCeJ 


120V 

15D7 

1800' 

10D7 

1800' 

10D7M 

2400' 

5D7M 

2400' 

5D7MT 

3600' 

5D7MS 

1200' 

10D57 

1200' 

10D57M 

1800' 

5D57M 

600' 

15D5 

900' 

10D5 

900' 

10D5M 

1200' 

5D5M 

1200' 

5D5MT 

1800' 

5D5MS 


7" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 

5i" REELS 

1:0 ACETATE 
1.0 MYLAR 
.5 MYLAR 

5" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 


6.60 

3.00 

7.25 

3.25 

9.15 

3.99 

10.40 

4.75 

11.90 

5.25 

13.20 

6.75 

5.50 

2.55 

6.00 

2.95 

8.90 

3.75 

3.40 

1.80 

4.15 

1.98 

5.32 

2.25 

6.95 

2.50 

8.70 

2.75 

9.60 

3.75 


LENGTH TYPE No. 


DESCRIPTION 
& MIL. THICKNESS 


CORRESPONDENCE TAPES 


900' 3D32MS 


150' 15D3 

225' 10D3 

225' 10D3M 

300' 5D3M 

600' 3D3MS 


3J" REELS 

.33 MYLAR 

3" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.33 MYLAR 


CASSETTES 


C30 

C60 

C90 

C120 


NORMALVJ; M# 


3.90 

1.95 

.95 

.50 

1.20 

.65 

1.65 

.70 

1.95 

.85 

3.30 

1.60 

3.10 

.99 

3.50 

.99 

4.75 

1.65 

6.50 

2.25 



AVAILABLE AT ALL GOOD RADIO, 
TAPE AND SOUND STORES 

GREEN CORPORATION LTD. 

I* g"~o"t,oT ltd. "" ™ 9 

1 324 PITT STREET, SYDNEY, N.S.W. 2000 

Please send me the free brochure and specifications on 
Brand S tapes. 

I NAME. 

ADDRESS... 
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READERS DIGEST: "POP" ORGANS 


POP OORGAN VARIETIES. 4-Record 
Boxed Set; Stereo, Reader’s 
Digest/RCA Dynagroove. 

Interest: Electronic organ music. 
Performance: Capable musicians. 
Stereo: Normal. 

Quality: Clean. 

Quite intentionally, no doubt, those 
responsible for this 4-record set have 
programmed a variety in style and sound, 
even though all four records involve an 
electronic organ supplemented by a small 
orchestral group. 

Record 1 features Richard Wayne at 
the Hammond organ playing “Golden 
Organ Million Sellers”. The sound is 
characteristically Hammond, bright, built 
up from sine waves and with deliberate 
percussive attack. There’s “Tico Tico”, 
“Anniversary Song”, “White Silver Sands” 
and nine others. 

Record 2, “Happy Hits With A Beat”, 
is played on a Lowrey organ by Harry 
Stoneham. Whereas record 1 is 
characteristically Hammond, the sound 
here is just as characteristically that of a 
divider type instrument with basically 
square-wave generators. Harry Stoneham 
also relies heavily on the Leslie speaker 
and, far from hiding the up and down 


It remains only to list the numbers: 
Neretva — Raindrops Failin’ On My 
Head — A Time For Us — I'll Never 
Leave You — Sleep Safe And Warm 
— A Man And A Woman — Once 
Upon Time In The West — Le Clan 
Des Siciliens — 13 Days In France — 
This Is My Song — Isadora — Bye 
Bye Barbara. 

Playing time is about 33 minutes. A 
good one. (W.N.W.) 

* * * 

VIENNA PHILHARMONIC ON 
40LIDAY. The Vienna Philharmonic 
Orchestra, conducted by Rudolf Kempe. 


Interest: Light hearted classics. 
Performance: Impossible to fault. 
Quality: Excellent. 

Stereo: Good, even spread. 


It is not often that the great Vienna 
Philharmonic lets its hair down and relaxes 
n a light classical program of the kind 

they present in this disc. When they do, 
the results are superlative. I would not like 
to guess how many versions I have heard 
Df the familiar classics presented here, but 
one thing is certain - I have never heard 
them better played. The beauty of tone 
produced by this orchestra is quite 
ravishing - velvety strings, fluid 
woodwinds, no trace of harshness in the 
arass sections. Everything is perfection. 
The program comprises: Intermezzo from 
L’Amico Fritz (Mascagni) - Dance of the 
[lours (Ponchielli) - Intermezzo (Czardas) 
from “Notre Dame” (Schmidt) - Waltz 
from “Faust” (Gounod) - Ballet Music 
“Die Puppenfee” (Bayer) - Overture 
“Orpheus in the Underworld” 
(Offenbach). 

I presume most potential purchasers of 
this disc will know these familiar works - 
perhaps with the exception of the 
“Puppenfee” music. The ballet has the 
same “story” as “La Boutique 
Fantasque”; a shopfull of toy dolls of 


speed changes, he builds them into the 
musical texture. With drums supporting 
the organ’s own percussion he bounces 
through a dozen numbers, including 
“Jersey Bounce”, “Bye Bye Blackbird” 
and “Side By Side”. 

The Baldwin organ, in the hands of 
Bob Benson, provides “Waltzes For 
Dancing, Skating And Listening” on 
record 3. Appropriate for waltzes, the 
Baldwin is full voiced and played 
theatre-organ style. There’s “Cruising 
Down The River”, “Tennesse Waltz”, 
“Ebb Tide”, “Moonlight And Roses” and 
eight others. I wouldn’t be surprised if this 
doesn’t turn out to be the most played 
disc of the set. 

Finally, it’s back to Richard Wayne for 
record 4, this time using the Lowrey to 
play “South Sea Island Magic”. It’s no 
surprise to find that the organ is voiced 
rather like the Hammond of record 1 for 
some of the numbers but, of course, it 
offers the glide tone facility that is 
appropriate to the island theme. 

Again there are 12 numbers on the disc 
including “Beyond The Reef’, “South Sea 
Island Magic”, “Bali Ha’i”, “Pagan Love 
Song” and “Aloha”. 

If you’re partial to electronic organs, 
there’s plenty in this set to go on with. 
(W.N.W.) 


different nationalities, each of which 
presents a national dance. Highly diverting 
and pleasing music it is too, with its 
characteristic Oriental, Spanish, Tyrolean, 
etc. dances. 

This disc was first released about two 
years ago on the HMV label, and is of 
excellent modern quality. (H.A.T.) 

* * * 

GOLDEN HIT PARADE. The Sharps and 

Flats versus The Tokyo Cuban Boys. 

King Records (Festival) Stereo 

SFL-933,811. 

Interest: Big Band, American style. 

Performance: High standard. 

Quality: Excellent. 

Stereo: Well spread. 

Both the Sharps and Flats and the 
Tokyo Cuban Boys have appeared 
regularly on King Records released in 
Australia by Festival, and I must confirm 
that those which have come my way have 
shown an impressive ability on the part of 
the Japanese performers to present 
Western style music. However, in the past, 
these groups have appeared mainly in 
Latin American and light orchestral 
arrangements, usually very pleasingly 
arranged as well as expertly played. Here, 
in this combined effort (combined, in 
spite of the suggestion of competition in 
the title reproduced above) the style is 
definitely American big band, with all the 
brashness and extrovert playing one 
normally associated with this type of 
performance. The skill of the muscians is 
not in doubt, and if you like the big band 
noise, you will probably find this to your 
liking. And if you are high fidelity 
conscious too, you will appreciate the high 
quality recording. 

The titles are: Ob-La-Do, Ob-La-Da - 
The Dock of the Bay - Time of the 
Seasons - The Look of Love - 
Scarborough Fair - Constant Rain - 
Aquarius - Love Me Tonight - Hey Jude 
- Chitty Chitty Bang Bang - A Man and a 
Woman - You Keep Me hanging On. 
(H.A.T.) 



THIS ONE 
HAS A GREAT 
TRACK 
RECORD. 


With so many cartridges on the market, 
it's easy to get confused. Unless you 
choose one with an outstanding track 
record. Like the ADC 10/ E Mark II. 

Widely acclaimed as the “Critic's Choice*', 
it is crafted by hand using our exclusive 
induced magnet design. 

The 10/ E Mark II recreates sound 
faithfully. And tracks perfectly at the 
lowest possible pressures for optimum 
fidelity and long record life. It is as 
durable as any cartridge made regardless 
of price, and can be used with virtually 
any model changer or tonearm. 

So end “cartridge confusion" forever by 
insisting on the ADC 10/ E Mark II. For 
$69.00, you won't find a sounder value. 


ADC IDE—MK II SPECIFICATIONS 

Output: 4 mV at 5.5 cms/sec. 
recorded velocity. 

Tracking Force: Vz to 1 Vz grams. 
Frequency Response: 10 Hz to 20 
kHz ± 2 dB. 

Channel Separation: 30 dB from 50 
Hz to 12 kHz. 

Compliance: 35 x 10“ 6 cms/dyne. 
Vertical Tracking Angle: 15°. 

Rec. Load Impedance: 47,000 ohms 
nominal. 

Price: $69.00 Suggested Resale 
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DM78: Exceptional quality cardioid uni directional dynamic 
microphone, for use in all stage and recordings, superb 
directional characteristics magnificently presented in its own 
black and red lined carrying case. Impedances: 50K and 
600 q (switchable); Output Level: -75 db; Response: 30 CPS 
-18 KCS; Cardioid (uni directional); Weight: 13 ozs; Dimen¬ 
sions: 7f" x 2Case: Black abs plastic, with gold plated 
wire mesh black fly-off cradle with gold plated fittings. On/ 
off switch. 20 ft lead. List Price: $76.00. 

NOTE 

* 6 ft Florentine Bronze Floor stand with gold plated exten¬ 
sion and locking height adj. available, for use with above 
model. 


DM47: Highly efficient, cardioid, uni directional dynamic 
microphone with excellent characteristics especially designed 
for all stage and recording use. Impedances 50K or 600ft or 
500; Output Level: -73db; Response: 40 CPS-18 KCS; 
Cardioid (uni-directional); Dimensions: 5f" x l 13 /,*"; Weight: 
18 ozs (incl. lead); Case. Black zinc diecast with chrome 
facings with on/off slide switch 20 ft lead; List Price: $36.00. 

DM67: Superb quality, cardioid uni directional dynamic micro¬ 
phone, stable performance designed for stage and recordings. 
Impedances: 50K or 600o or 50ft; Output Level: -73db; 
Response: 40 CPS-18 KCS; Cardioid (uni directional); 
Dimensions: 5f” x If"; Weight: 7| ozs; Case: Precision 
moulded, aluminite zinc diecast, with satin chrome facings. 
Fly-off cradle, 20 ft lead, on/off switch. List Price: $33.00. 




DISTRIBUTED BY 

GOLDRING 

ENGINEERING 
(A’ASIA) PTY. LTD. 


NEW SOUTH WALES 

443 Kent Street Sydney 2000 Tel 295802 

VICTORIA 

162 Pelham Street Carlton Victoria 3053 Tel 345105 

QUEENSLAND 

415 Adelaide Street Brisbane Queensland 4000 Tel 23247 
WESTERN AUSTRALIA 

32 Northwood St Leederville Western Australia 6007Tel84988, 

SOUTH AUSTRALIA A 

207 Flinders Street Adelaide 5000 Tel 23 3488 jf| 
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EMI "GOLDEN" SERIES 


MlllUimUlliltlllllllllllUUIIUUUlUlltUUllltUlIUllUllIllllIlUtlUiUIIlllll 


EMI has released on the Columbia label the first of a new series of 
Japanese recordings, made by their associated company in Japan, 


Toshiba Musical Industries. 


The recordings are all made in a 
process called “Channel 20 Sound” which 
is a modern multichannel system 
comparable with Decca’s Phase Four and 
Columbia’s Studio 2 Stereo systems. The 
first recordings in the new series to reach 
our offices are reviewed below. The 
quality of the sound in all the discs heard 
is equal to anything we have heard, being 
clean and bright, with excellent definition 
and stereo spread. The only defect we 
noticed in listening was a slight tape hiss in 
some tracks. The discs will retail for $2.59 
each and, at this price, represent 
remarkable value. 

GOLDEN SCREEN THEMES. The Royal 
Grand Orchestra. SOEX.9620. 

The orchestra playing in this disc is 
featured in several of the series. Their 
musicianship is of a high order and, if the 
arrangements might be characterised as 
straightforward and uncomplicated rather 
than imaginative, this will not go amiss 
with people with middle-of-the-road tastes 
to which this series is addressed. I think a 
little more imagination could have been 
used in the selection of the titles but, 
pretty obviously, the aim has been to play 
safe by choosing standards known to have 
a wide appeal: Tara - East of Eden - 
Love is a Many Splendoured Thing - The 
Call of the Faraway Hills - Moonglow - 
Moon River - Exodus - The Five Pennies 

- Green Leaves of Summer - Charade - 
High Noon - Anastasia. 

GOLDEN STRINGS. The Royal Grand 
Orchestra. SOEX.9622. 

In format and execution, this disc is 
virtually identical to SOEX.9620. 
Although the title refers only to strings, 
this is in fact a full orchestra - the same 
one in fact - playing mainly music from 
films: Ebb Tide - Some Enchanted 
Evening - Theme from “A Summer 
Place” - Days of Wine and Roses - 
September Song - Fly Me to the Moon - 
The Shadow of Your Smile - Strangers in 
the Night - More - I left my Heart in San 
Francisco - The End of the World - 
Fascination. There is so little to choose 
between the two that if you want to buy 
one only, the final choice will logically be 
based on one’s preference in the titles. 

GOLDEN HOME MUSIC. The Royal 
Grand Orchestra. SOEX.9623. 

The same fine orchestra featured in the 
discs reviewed above appear here in a 
selection of evergreens and light classics: 
Goin’ Home - My Dear Old Sunny Home 

- Moon Over the Ruined Castle - Santa 
Lucia - Heidenroslein - Home On the 
Range - Home Sweet Home - I Dream of 
Jeannie - The Last Rose of Summer - 

iiiiiiiiiiiiiiimmiininmiiiimiiniimimimiiimiuiiiiminiiiiiiuiiiiiimiiiiiiimii 


ON WINGS OF SONG. Rita Streich, 
soprano, with Geoffrey Parsons, 
piano. His Master’s Voice (E.M.I.) 
stereo OASD 7557. 

Interest: Lieder recital. 

Performance: First class. 

Quality: Excellent sound, and well 
balanced. 

Stereo: Normal. 

Having been an admirer of Rita 


Danube Waves - Auld Lang Syne. You 
can’t get more middle of the road than 
this, but if this selection appeals, you need 
have no qualms about the proficiency of 
the players or the technical quality. Most 
of the pieces require no explanation, but a 
few do. “Goin’ Home” is the principal 
melody from the slow movement of 
Dvorak’s “New World” Symphony, which 
has become popular as a negro spiritual; 
“Moon Over the Ruined Castle” appears 
to be an original piece by a Japanese 
composer, and has a very pleasing melody; 
“Heidenroslein” may be better known by 
its English title “Hedgeroses”, the pleasant 
little song by Schubert. 

GOLDEN FOLK SONG. Royal Folk 
Sounds. SOEX.9624. 

While the musicianship in this selection 
is again virtually faultless, an 
unsatisfactory feature of this recording is 
the absence of vocals. Folk songs without 
words pose a major problem. They are 
invariable strophic in form - that is, the 
same short tune is repeated throughout 
the duration of the song - and when this 
runs into a dozen verses or more, it can 
become pretty tiresome without the 
interest which the lyrics add. Some skilful 
arranging, using different combinations of 
instruments to provide variety, help to 
overcome this to some extent, but not 
entirely. On the other hand, for sing-along 
type music, it would be virtually ideal. 
There are some fine tunes in the selection: 
Five Hundred Miles - Puff - If I had a 
Hammer - Donna Donna - This Land is 
Your Land - Green Green - Where Have 
All the Flowers Gone - Sloop John B. - 
Cruel War - San Francisco Bay Blues - 
Gone with the Rainbow - Tom Dooley. 


GOLDEN WESTERN. The Royal Wagon 
Ace. SOEX.9628. 

This has a nicely played selection of 
popular country and western type songs, 
in which the acoustic guitar, electric 
guitar, harmonica, accordion and double 
bass feature prominently. The Japanese 
performers are every bit as good as their 
Western counterparts, and have obviously 
made a close study of the country and 
western idiom. The titles here are: North 
Wind — Kawa-Liga — Tennessee Waltz — I 
Really Don’t Want to Know - Red River 
Valley - Steel Guitar Rag - San Antonio 
Rose - Hey, Good Lookin’ - Jambalaya 
- High Noon - A Fool Such as I — 
Turkey in the Straw. The last named item 
is played at a rather more sedate pace than 
is usual, but this apart, the recording could 
easily have been made in the recognised 
home of C & W recordings, Nashville, 
Tennessee. (H.A.T.) 


Streich as a coloratura soprano in her 
opera roles. I well remember the sense 
of disappointment I experienced some 
ten years ago when I bought a record 
in which she sang lieder. Her too 
obviously operatic style sounded quite 
out of place in the sensitive world of 
lieder singing. I sold the disc soon 
afterwards. Well, as I said, that was 
ten years ago, and I was curious to 


PUBLIC 

NOTICE 


“There is no such thing as a 'Dis¬ 
count Price' on Tape Recorders or 
High-Fidelity Equipment. All prices, 
give or take a $, are much the 
same." 

It's the SERVICE that differs. I think 
you are entitled to get more for your 
money than just the equipment you 
buy. You must have the SERVICE that 
matters so much to your final happiness 
with your purchase. Nowhere else in 
the world (says Peter Clark, back after 
some months overseas) do you get 
bonus services like these of mine: 



12 months’ guarantee (elsewhere 3 
months). Free membership of Music 
Tape Club. Free home Hi-fi quotes 
and installation. Choice of easy, Ex¬ 
tended-Pay plans. Sincere and ex¬ 
perienced advice: Service technicians 
in our own workshops. 

1 have Tape Recorders from $29 to 
$750, and Hi-Fidelity outfits from 
$69 right up to $1,500. My range 
is unrivalled for world-famous 
amplifiers, turntables, speakers, 
tapes, mikes, car and boat players. 
My personal advice is at your ser¬ 
vice, in your home, if desired. 


TJlaquetwSound 

* mniicTO 


387 GEORGE ST., CITY. 29 3371 
(One door from Kodak) 

20 MACQUARIE STREET, 
PARRAMATTA 

(opp. Astra Theatre). 635 0830 
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BUDGET CARTRIDGES AT 
PRE-BUDGET PRICES! 

Almost the entire range of SHU RE 
cartridges have remained at their 
pre-1970 Budget prices! 

Have you tried the new Shure M90 and M70 
Series which feature the latest "Snap-in" type 
mounting bracket? 



This new clip on easy-mount design cuts cartridge mounting 
time in half. First you mount the specially-designed retaining 
clip in the tone arm head — there's plenty of room for your 
fingers and screwdriver. Then you connect your leads and simply 
snap the cartridge into the retaining clip. Alignment is positive 
and precise. Stylus replacement is greatly simplified, too. 

CARTRIDGES WITH ELLIPTICAL STYLI R.R.P. * 


$ 


• 

VI5 Type 

1 1 

for % - M/ 2 

grams tracking 

90.00 

• 

M9IE-EP 


for % - l>/ 2 

grams tracking 

. . 45.00 

• 

M93E-EP 


for 1 */2 - 3 

grams tracking 

. 37.00 

• 

M7IEB-EP 


for l'/ 2 - 3 

grams tracking 

. 28.00 

• 

M55E-EP 


for % - 2 

grams tracking 

27.50 

• 

44E-EP 


for 1 % - 4 

grams tracking 

24.00 

CARTRIDGES 

WITH 

SPHERICAL STYLI 


• 

VI5 Type 

11-7 

for % - l l / 2 

grams tracking 

. 90.00 

• 

M7I-6-EP 


for l'/ 2 - 3 

grams tracking 

. 19.50 

• 

M7IC-EP 


for 3 - 5 

grams tracking 

. .. . 18.00 

• 

M73G-EP 


for 1 - -l'/ 2 

grams tracking 

. . . . 19.50 

• 

M44-5-EP 


for % - 1 */ 2 

grams tracking 

.. 19.50 

• 

M44-7-EP 


for 11/ 2 - 3 

grams tracking 

. ... 19.50 



* Recommended Retail 

Price 


NOTE: 

MODELS 

NOT LISTED HAVE 

BEEN DISCONTINUED. 


For further information contact your Dealer or any of the following: 

N.S.W.: Audio Engineers Pty. Ltd., 342 Kent Street, Sydney. 

Q'LAND: Ron Jones Pty. Ltd., 7-9 Merton Rd., Wooiloongabba, Brisbane. 
Victoria: Audio Engineers (Vic.), 2A Hill Street, Thombury. 

W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. 


hear whether there would be any 
noticeable difference in this new re¬ 
lease. There most certainly is. In the 
intervening period, Madame Streich 
has mastered the techniques of lieder 
very effectively, and her phrasing, 
breath control and the way she floats 
the long soft notes at the cadences are 
right in the tradition of the great lieder 
singers. But of course that is not all 
there is to lieder singing — there is the 
important matter of characterisation. 
Here too, she has come a long, long 
way. I am sure that even the most 
fastidious listener cannot fail to achieve 
a great deal of pleasure from this 
recording. 

Despite the title of the disc, which 
might give the impression that the more 
“popular” songs are included, the re¬ 
cital has been carefully chosen to keep 
away in general from the more often 
recorded songs. It starts with a bracket 
of Schubert's songs: Der Wanderer an 
den Mond — Geheimes — Die Lie- 
bende Schreibt — Der Jungling an der 
Quelle — Liebhaber in Allen Gestalten. 
This is followed by three Hugo Wolf 
songs: Die Sprode — Die Bekehrte — 
Wiegenlied; three by Mendelssohn: On 
Wings of Song — Neue Liebe — 
Hexenlied. 

Side 2 has “Air Chantes” by 
Poulenc, consisting of four songs, sung 
in French; and the recital is completed 
by Mussorgsky’s “Kinderstube” (The 
Nursery), which is a collection of seven 
“songs of childhood.” This is sung in 
Russian. A fine program, beautifully 
sung, and I must not omit a mention of 
the sympathetic piano accompaniments 
by Australian Geoffrey Parsons, who 
must now be regarded as the world’s 
outstanding artist in this field. The 
recording is of excellent quality, and 
mention must also be made of the 
perfect balance of voice and piano. 
(H.A.T.) 


* * * 

BACH ORGAN FAVOURITES. E. Power 
Biggs. CBS (Australian Record 
Company) stereo SBR 235370. 

Interest: See title. 

Performance: Masterly. 

Quality: Excellent recording. 

Stereo: Normal. 

Since this is Volume 4 in the series, it 
will presumably be of interest mainly to 
those who have the earlier releases. 
Included here are: Prelude and Fugue in D 
major (the “Great”) - Chorale Preludes 
“Nun Komm der Heiden Heiland”; “Nun 
Freut Euch”; “Jesu, Meine Zuversichte”; 
“Liebster Jesu. Wir Sind Hier”; “Fine 
Feste Burg is Unser Gott” - Prelude and 
Fugue in C minor (the “Great”). Here is a 
study in contrasts, with the two “Great” 
preludes and fugues alongside the strictly 
bread and butter work of the chorale 
preludes. But even Bach’s bread and butter 
music could be the envy of lesser 
composers, and the many virtues of the 
chorale preludes has ensured their survival. 
As for the two major works, what can one 
say, except that they are timeless 
masterpieces which will be played as long 
as there is an organ and someone 
competent enough to play them. 

As one would expect of America’s 
foremost organist, E. Power Biggs presents 
a magisterial performance on what must 
be a difficult organ to play. The 
instrument in question is in the 
Busch-Reisinger Museum at Harvard 
University. Although built as late as 1958, 
it uses direct mechanical linkage in the 
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tracker action and other features of the 
European classical organ which are 
explained in the sleeve note. This says: 
“ . .. they afford an organ a degree of 
playing control and an articulation and a 
singing quality of tone that has been lost 
in modern electric action organs.” Far be 
it from me to quarrel with such a theory, 
since 1 have always preferred the sound of 
the organs of the Rennaissance and 
Baroque periods. Nevertheless, there does 
sound as though there is a certain amount 
of extra effort, not to say strain, 
associated with some of the more difficult 
parts of this recital. (H.A.T.) 

* * * 

GIRL IN LOVE. Bud Shank, Saxophone; 
orchestra arranged and conducted by 
Oliver Nelson. Sunset (Festival) 
stereo SUS 96039. 

Interest: Love Ballads. 

Performance: Rather hard approach. 
Quality: Very good. 

Stereo: Good spread. 

One of the most highly rated sax 
players currently on the American musical 
scene, Bud Shank shows that he is a 
superb craftsman in this selection, but his 
unsentimental, commercial approach to 
music does nothing for me. Nevertheless I 
must admire the skill with which he 
weaves his improvisations around the 
orchestra’s straight playing, and I am sure 
that my purely subjective reaction to this 
disc will not be shared by many of a 
younger generation, who would react just 
as unfavourably to the smooth, “Square” 
approach of Billy Vaughn. I think that this 
disc is one which intended purchasers 
should try to hear for themselves before 
buying. The arrangements, orchestral 
backing and disc quality are all first class. 
Track titles are: Lady Jane - Summer 
I Wind - The Sun Ain’t Gonna 
Shine - Strangers in the Night - When a 
| Man Loves a Woman - Girl in 
Love - Don’t Go Breaking My 
Heart - Everybody Loves 
Somebody - Time - The Shining 
Sea -- Lara’s Theme - Solitary 
Man.(H.A.T.) 


| THE TYROLEANS. Compatible stereo, 
Crest, CRT-12-SLP-027. (From 
Sound And Film Enterprises of Aust 
Pty Ltd.) 

Interest: Music, song, yodel and dance 
Performance: Light, happy. 

Quality: Clean. 

Stereo: Normal. 

Like Thomas Edmonds, mentioned 
I elsewhere in these columns, the Tyroleans 
■also gained nation-wide television 
[exposure through “Showcase”, in 1967. 
|Helmut Mayer hails from Bavaria, Rudi 
[Goldbach from Gottingen, Germany and 
■Hans-J Meyer from Bergisches Land. 
lOriginally featuring as individual artists, 
|the three found success as a trio and, at 
Ithe time this album was made, were 
■performing at the Cuckoo restaurant, in 
|Melbourne’s Dandenong Mountains. 

Invoking the happy spirit of the Tyrol, 
■they present a typical program from their 
■repertoire: Songs From “Student 

iPrmce” - Harry Lime Theme - The 
|Cuckoo - Edelweiss - Bel Viso - Golden 
3ays - Sherbrooke Forest Walk In 
lack Forest - Mountain 
Joy - Slap-Dance - Salzkammergut 
“White Horse Inn”) - Lyrebird - The 
Vay To The Heart - Goodbye. 

It’s a light, happy program, involving 
Either, accordion, yodelling, song and 
pance, with a few sound effects for good 
neasure. You can buy with confidence if 
[he idea appeals. (W.N.W.) 


ROB-E G’s HAWAIIAN GUITAR. Rob-E 
G, guitar, with orchestra. Festival 
stereo SFL-931338. Interest: 
Interest: Hawaiian standards. 
Performance: Has wide appeal. 
Quality: Good local recording. 

Stereo: Normal. 

Rob-E G’s relaxed style of Hawaiian 
music, using amplified steel guitar, is of 
the kind which has universal appeal, the 
rare kind which provides a musical bridge 
between teenagers and grandparents. This 
disc is presumably a re-issue of one of his 
early (perhaps his first) recordings, as it 
features many of the obvious titles one 
would expect on a first disc of this type: 
Pagan Love Song - Sweet 
Leilani Beyond the Reef - Bali 
Ha’i - Blue Hawaii - Aloha Oe - Hawaii 
Tattoo - Hawaiian Wedding 
Song - Adventures in Paradise - Lovely 
Hula Hands - In the Middle of an 
Island - Polynesian Bossa Nova. Fine 
support is provided by the orchestra, and 
the quality of the recording is adequate. 
This all Australian recording can stand 
comparison with any imported product. 
H.A.T.) 

* * * 


GOLDEN GUITAR HITS. The Tennessee 
Guitars. Festival stereo SFL-933869. 


Interest: Guitar ensemble. 

Performance: Fine. 

Quality: Expertly recorded. 

Stereo: Good spread. 

The Tennessee Guitars appear to be an 
ensemble of four or five musicians, and 
they use just about every weapon in the 
modern guitar armoury -- acoustic, 
electric and steel guitars, Fender bass, 
fuzz, “wah-wah”, reverb, you name it. 



Hewlett-Packard 400L. R.M.S. 
V.T.V.M., 12 ranges, .001 to 300v. 
—60dB to + 50dB, new. 

Never used. List $425. 
Sacrifice $200. 



Kyoritsu Meters for E/A. Elec¬ 
tronic Voltmeter. Large 6” x 4”, 
three colour scale. Linear pointer. 
Clear plastic case. 0-lmA, 100 
ohms, $12.90. Tax incl. 

PANDORA PARTS 

BOX 294, P.O., FAIRFIELD 
N.S.W. 2165 


No moving parts to wear. 
Noiseless everlasting service. 



VALRADIO TRANSVERTERS 

(Transistorised D.C. Converters/inverters) 

A wide range of models is available, ranging from 
30 watts to 1,000 watts continuous rating. Inputs of 12, 

24, 50 and 110 volts D.C. are catered for, and Outputs 
can be either sine wave or square wave. 

For full details and prices, contact 

eraLja Industries ptk lto. 

SOLE AUSTRALIAN DISTRIBUTORS 

266 HAY STREET, SUBIACO, W. AUST. 6008 
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THREE TOP HI-FI UNITS FOR THE LOWEST PRICE 


UNIT 1 



ARMSTRONG 521 AMPLIFIER 
Technical Specifications 
Power Output, con- 
finuous sine wave 
Power bandwidth 
Frequency response 

Harmonic Distortion 


Loudspeaker Match¬ 
ing 

Crosstalk 


25 watts per channel 
8 ohms 
20-25,000 Hz 
20-20,000 Hz ± 
ldB 

Less than 0.5% at 
lKhZ measured at 
25 Watts output ± 
ldB 

Between 4 and 16 
ohms 

Better than 40 dB 


At the Recorded Music Salon we offer you the famous Armstrong 521 stereo amplifier, power out¬ 
put 25 watt power channel. Total Harmonic distortion: less than 0.5% at 1kHz measured at 25 
watts output +1 db 

ARMSTRONG 521 


Plus BSR Model MA 70 manual/ automatic turntable 
Plus Empire Model 808 cartridge 
Plus 2 Jordan Watts loud speakers 


Retail Price $246.00 
$60.80 
$24.00 
$100.00 
Total Price $430.80 


UNIT 2 

At the Recorded Music Salon we offer you the famous Roger Rav- 
ensbrook stereo integrated amplifier made in England. Power 
4- output 15 RMS into 8 ohms 1 kHz (both channels driven simul¬ 
taneously). Total Harmonic Distortion: Less than 0.1 per cent at 
10 watts into 15 ohms 1 kHz. Input sensitivities: DISC-2/4/25/50 
m/v. 47K impedance. Signal to Noise: Disc input: 2 2 m/v. Short 
Circuit up to 10K load. 

ROGERS RAYENSBROOK 

Plus BSR Model MA 70 manual/automatic turntable 

Plus Empire Model 808 cartridge 

Plus 2 Wharfedale Super 8 RSDD loudspeakers 



Retail Price $220.00 
$60.80 
$24.00 
$72.00 

Total price $376.80 



UNIT 3 

SCHAUB LORENZ MODEL 4000 stereo tuner/amplifier, made in 
Germany. Most beautifully designed integrated tuner/amplifier, 25 watt 
per channel PE 34 complete with base, belt driven hydraulic controlled 
Hi-Fi turntable. Empire 808E cartridge, frequency response from 10 
to 25,000 Hz - - Jordan Watts loudspeakers, frequency range 30 -17,000 
cycles. 

Price $575,00 

LOUDSPEAKERS 

Dimensions are 6 ” x 6” square and 2” deep (15.2 x 15.2 x 5.0 cms) plus 
3/8” flanges on two sides. For fixing use four bolts 2BA or 3/16” dia (5 
mm), spaced 6i” x 4” apart (16.5 x 10.1 cms) between centres. Diaphragm 4” 

(10cms) diameter of metal alloy, capable of a total excursion of 0.25 inches 
(6.5mm). Fundamental resonance 41 Hz. Total Weight 81bs. Power handling 
12 watts rms. (24 watts U.S.A. Rating). Frequency range on axis: 30—17,000 
Hz ± 3db, 25— 20,000 Hz ± 6dB. Frequency range 30: off axis: 30—17,000 
Hz 6dB. Impedance suitability: 4, 8, or 16 ohms. 



RECORDED MUSIC SALON 


C. Pinczewski 


True Fidelity 


1 1 Collins Street, 
Melbourne, 3000. 
Telephone 63 6257 
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Disc music box 

MUSIC BOX MELODIES. Stereo, 
W & G, WG25/S/5465. 

Interest: Music of another era. 

Performance: Old-world charm. 

Quality: Beautifully recorded. 

Stereo: Yes, the real thing. 

Having spent some time recently 
browsing through the novelty shops in 
Japan, where one often hears the 
gentle tinkle of small music boxes, I 
was an easy mark for this new release 
from the Melbourne studios of W&G. 

According to the jacket notes, W&G 
engineers were recently able to borrow 
a “beautifully preserved example” of a 
Polyphon disc music box of the type 
which supplanted by the phonograph 
just prior to world war 1. In size and 
appearance it resembled an old-fashion¬ 
ed wind-up table model phonograph. 
Available also was a selection of the 


interchangeable studded discs, which 
allowed the user to select any tune 
which happened to be on hand. 

In a generous program, considering 
the specialised nature of the recording, 
there are 26 selections on the two sides, 
giving a playing time of better than 30 
minutes. 

W&G engineers have done a brilliant 
job of recording, the closely spaced 
microphones pick up the sounds of the 
resonant reeds with a minimum of 
mechanical noise from the drive 
mechanism. Without having heard the 
original, I imagine that the listener 
who plays this record may well hear 
the box to better advantage than its 
original owners. 

An unusual record but a charming 
one which has certainly earned a place 
in this reviewer’s collection. (W.N.W.) 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


THE WORLD'S BEST 
EQUIPMENT COMES FROM THE 

Convoy 

TECHNOCENTOE 

Select from the World’s best Audio 
Equipment at The Convoy Techno¬ 
centre where all equipment is covered 
with a minimum Warranty of 12 
months. 

Select your equipment from our wide 
range of products, ranging in price 
from $300 to $10,000. 

mclntosh otfpfcl 



McINTOSH Amplifiers are regarded 
as the World’s best and provide years 
of trouble-free operation. 

BOWERS AND WILKINS 



they've got it, and they are experts in their 
use. Despite this, their music is restrained 
and tasteful, as betokens musicians of 
their evident standing, and they eschew 
the noisy histrionics of many so-called 
“pop musicians,” who regularly employ 
such devices. Their good taste i§ also in 
evidence in the selection of excellent tunes 
they play in this recording: Tennessee Bird 
Walk - Gentle on my 
Mind - Calcutta - Lisbon 
Antigua - Pretend - Cherry Pink and 
Apple Blossom White - The Ballad of 
Morgan - Yakety Axe - Sentimental 
Journey - Never on Sunday - Spanish 
Harlem. For a demonstration of the skill 
which this group can call upon try the Iasi 
track, where a very creditable imitation of 
a trumpet is achieved with electric guitar 
Recommended. (H.A.T.) 

* * * 

THE VIENNA BOYS CHOIR SINGS. 

Columbia (EMI) stereo SOEX 9615. 

Interest: Need you ask? 

Performance: World’s best. 

Quality: Dated in some tracks. 

Stereo: Mostly normal. 

This is surely one record that needs no 
explanation. The singing of the world 
famous Vienna Boys Choir is the standard 
by which all similar groups are measured, 
and these tracks, collated from earlier 
recordings, include some of their most 
successful performances: The Blue 
Danube — Tales of the Vienna 
Woods - The Cuckoo - Lullaby 
(Brahms) - Sleep Little Prince - in all, 12 
tracks. The last named is the lovely little 
melody which used to be attributed to 
Mozart, but it is now credited to one of 
his pupils. The remaining tunes on the 
disc have not yet acquired a title in English 
by which they could be readily recognised 
so there is little point in listing them. I, 
feel however, that many people will 
recognise the tunes when they here them. 
This re-issue at $2.50 deserves to 
be very popular,, even if the sound is 
somewhat dated in some tracks. (H.A.T.) 

* * * 

THE VOICE OF THOMAS EDMONDS. 

With Orchestra conducted by Rocky 

Thomas. Stereo RCA Victor 

SL-101898. 

Interest: “Showcase” winner. 

Performance: Top line, 

Quality: Clean, well balanced. 

Stereo: Effective. 


Preoccupied with a teaching career ana 
his position as deputy headmaster at the 
Westminster school at Marion, South 
Australia, Thomas Edmonds was 
persuaded, rather reluctantly, to enter the 
1968 “Showcase” on nation-wide 
television. He went on to top the votes 
both of the judging panel and the viewing 
public. Since then he has had a busy round 
of public appearances, leading to an 
overseas tour as guest of Qantas. 

To those who followed the series, he 
will need no introduction. To those who 
did not, it is enough to say that he has a 
fine voice ranging between baritone and 
tenor, good diction, good phrasing and all 
the polish of a seasoned performer. 

And what a program of favourites he 
has chosen: The Exodus 

Song - Somewhere My Love - I Talk To 
The Trees - Danny Boy - Till There Was 
You - You Are My Heart’s Delight - The 
Donkey Serenade - Sunrise, 
Sunset - Serenade - Moon River - If I 
Loved You - Goodbye. 

The orchestra under Rocky Thomas 
gives fine support and, if I had any 
criticism of the record at all, it would be 
that the orchestra is just a trifle too 
prominent in some tracks. But whether or 
not you agree, it’s still a top rating album. 
Well worth a hearing. (W.N.W.) 

* * * 

ROBERT GOULET Sings Today’s 
Greatest Hits. Compatible stereo, 
CBS, SBP-233847. 

Interest: Summarised in title. 
Performance: True to form. 

Quality: Excellent. 

Stereo: Normal spread. 

On previous occasions 1 have expressed 
a partiality for the voice of Robert Goulet 
and, in particular, his presentation of stage 
evergreens. For this album he has moved 
forward in time to present “Today’s 
Greatest Hits”: Come Saturday 
Morning - Jean - Raindrops Keep Falling 
On My Head - What Are You Doing The 
Rest Of Your Life? - Honey Come 
Back - Until It's Time For You To 
Go - Without Love - Everybody’s Out Of 
Town - Bridge Over Troubled 
Water - My Woman, My Woman, My 
Wife - One At A Time. 

The presentation is standard Goulet 
and whether you prefer this album to any 
of his earlier releases will depend largely 
on your reaction to the numbers. 
(W.N.W.) 


B. & W. Speakers have exceptional 
performance that will delight the criti¬ 
cal ear of both music-lovers and 
audiophiles. 


TEAC 



TEAC offers a wide range of Tape 
Decks, Tape Recorders and Hi-Fi 
Equipment with built-in quality. 



FERROGRAPH, long regarded as 
quality high-performance equipment, 
ideal for the professional user. 




JBL equipment is used by Audiophiles 
and Professional Users alike and offers 
the widest range quality speakers in 
the World. 

PIONEER 


PIONEER provides a wide range of 
high-performance Amplifiers, Speakers, 
etc., at prices most can afford. 

peerless 

PEERLESS hand-tuned Danish Speak¬ 
ers provide high-quality performance 
at low cost. 

At the CONVOY TECHNOCENTRE, 
service to the customer comes first 
with a fully equipped repair depart¬ 
ment, free suburban delivery, free tech¬ 
nical advice and a minimum of 12 
months’ Warranty on all equipment 
sold by us. 



TECHNOCENTRE 

449 KENT STREET, 
SYDNEY. 29 6475 
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Portable Language Laboratory Recorder 



Features ■ Versatile tape 
recorder with L. L. lesson 
facilities ■ High performance 
headset with microphone for 
interference-free practice 
lessons ■ SONY-O-MATIC 
automatically adjusts recording 
volume ■ Servo-controlledtape 
transport for precise timing 
accuracy and low flutter and 
wowl Easy,trouble-freeopera- 
tion ■ Handy and easily port¬ 
able ■ 3-way power sources — 
batteries, household AC current, 
or rechargeable battery. 


This recorder is part of the complete range of Language 
Laboratory equipment available from 



Engineering Products Division 

422 LANE COVE ROAD NORTH RYDE 


NSW 88 6666 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

MELBOURNE BRISBANE ADELAIDE PERTH HOBART LAUNCESTON TOWNSVILLE PORT MORESBY 
67 9161 41 1631 72 2366 28 6400 34 3836 2 1804 79 6155 3177 
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ENVIRONMENTS, Disc 1. Atlantic 

(Festival) stereo SAL-933898. 

Interest: Background noises. 

Performance: Not applicable. 

Quality: Not important. 

Stereo: Adds atmosphere. 

On the face of it, this appears to be 
possibly the strangest recording ever 
released. On side one, there is close to 30 
minutes of the sound of waves breaking on 
a sea shore; on side two, there is about the 
same length of time featuring the 
twittering of birds in an aviary. Why, you 
might ask, would anybody want to sit 
down and listen to this? The answer is, 
you do not, and the disc is not intended 
for listening in the normal sense. It is 
intended to provide a sound environment 
in which you can relax, and sleep, if you 
will. And if you have spent time on a sea 
shore listening to the sound of the waves, 
you will know how relaxing this can be. 

I tried out the sea shore track during a 
supper party recently, and it was a great 
success. For a few minutes, everybody 
listened carefully, then as the novelty 
wore off, normal conversation continued, 
but the background noise of the sea was 
very pleasant indeed. The bird noises were 
subsequently played, but these were not 
so successful for this purpose. However, 
bird lovers would probably prefer side 
two. 

Later in the evening, 1 put the sea 
shore side on again while I was reading, 
and found it most conducive to relaxation. 
Despite its off-beat nature, I feel this disc 
is going to be popular. (H.A.T.) 

* * * 

CHURCH BELLS. Plain Bob and 
Grandsire Doubles, recorded at St 
Andrew's Church, Bradfield, Berks, 
England; Cambridge Surprise Major 
(eight bells), recorded at St Mary's 
Church, Thatcham, Berks, England. 
His Master's Voice (EMI) mono 
OXLP 7525. 

Interest: Limited, l should think. 
Performance: Satisfactory, I suppose. 
Quality: Hard to judge. 

In some respects, this disc is similar to 
the “Environments” record reviewed 
elsewhere, but here you get about 18 
minutes of bell ringing on each side. Not 
musical bell ringing, mind you, with 
| recognisable tunes, but the ancient English 
pastime of ringing the changes, in which 

\Yarns and ballads 


rHE BUSH UNDERTAKER. Yarns and 
Ballads by Henry Lawson. Compiled 
and read by Peter O’Shauchnessy. 
Mono, Columbia Series 250, OEX 
9594. 

Interest: Bush ballads. 
Performance: Tremendous. 
Quality: Flawless. 

Over the years, I have listened to 
nany readings from the bush poets of 
mother era but I doubt that any one 
:>f them held my attention like this 
reading by Peter O’Shaughnessy. With 
lawless diction he is at one instant 
the narrator, the next the precise 
character he is portraying. 

I The point is made in the first extract 
from “Literary Duel” (between Henry 
Lawson and Banjo Paterson) that 
Lawson saw the Australian bush as a 
hard, trying environment, with little of 



the aim is to play the bells in various 
computations without ever repeating the 
same order twice. Since for purely sound 
effects purposes a track of about two or 
three minutes would suffice, I can only 
assume that these long tracks aim to 
provide a cheerful background noise. 
Another use would be for playing over the 
public address system of a church, to 
speakers mounted in the steeple, where no 
bells are in use. A bit limited in its 
application, this one, but presumably EMI 
believe there is a market for it, and if there 
is, they have it substantially to themselves. 
(H.A.T.) 

* * * 

THE BOYS OF THE OLD BRIGADE. 

Peter Dawson. Mono, World Record 

Club WRC-4737. 

Interest: Famous singer. 

Performance: Dated but good. 

Quality: Good re-recording. 

In the days when radio and 78rpm 
records dominated the entertainment 
scene, the voice of Peter Dawson was a 
familiar sound. And, as often as not, his 
songs related to soldiers, to the Empire 
and the traditions of the era. To the 
younger generation this won’t mean much 
but it will to their parents. 

Remember some of these? Boys Of 
The Old Brigrade - Boots - Roses Of 
Picardy - Mandalay - Punjaub 
March - The Sergeant Major’s On 
Parade - Le Reve Passe - Danny 
Deever - With Sword and Lance - Eternal 
Father, Strong To Save - Old Comrades. 

Locating and taping the original 
recordings used for this album was a 
standards, is of even quality and free from 
serious noise and distrortion. standards, if 
of even quality and free from serious noise 
and distortion. 

Mainly for the old brigade! (W.N.W.) 


the glamour that he accused Banjo 
Paterson of portraying. 

Yet Lawson did see the sometimes 
unconscious humour of the land and 
its people and this is the spirit which 
pervades this program by Peter 
O’Shaughnessy — even in the morbid 
tale from which the album takes its 
title. 

The extracts: Literary Duel — 
Hungerford — The Darling River — 
Middleton’s Rouseabout — Mitchell — 
The Water Lily — The Bush Under¬ 
taker — The Captain Of The Push. 

Your record collection may or may 
not contain a reading of Australian 
yarns and ballads. Either way, this one 
is too good to miss at the price — 
that is, if you have the slightest in¬ 
clination towards material of this kind. 
(W.N.W.) 


ENCEL 
BRINGS YOU 
TRUE HI-FI 
ON THE QUIET! 

Now you can listen to your 
heart's content to complete 
sound from 15 to 25,000 Hz 
with a Model RH-711 Rotel 
stereo headset. 

The lower priced Model RH-600 
Rotel headphones cover the 
spectrum from 20 — 19,000 Hz 
with equally faithful response. 

These famous headsets both 
have maximum input of 0.5 watts 
and matching impedance of 
8 — 16 ohms to suit any 
amplifier output. Both models 
are supplied with 10 feet of cord. 
Standard stereo plug supplied. 

Encel unbeatable prices for 
these outstanding headsets are 
— Model RH-711 — $17.50 
(inc. sales tax), Model RH-600 
— $9.50 (inc. sales tax). 


The range of Rotel amplifiers 
offers high quality performance 
at low cost. These units have 
gained great success in 
England and rapidly growing 
acceptance here. Encel will be 
glad to mail you full details of 
the range, on request. 

THE FINE SCANDINAVIAN 
SOUND OF SEAS 
SPEAKERS .... 

These outstanding speakers give 
sound quality you would expect 
from much more costly units. 
Eight and ten inch woofers and 
the amazing soft dome diaphragm 
tweeter. Write in for the full 
technical details of the base 
models 21 TV-EW/(8 inch), 

25 TV-EW/(10 inch), and the 
matched 1 'A" 87H tweeter. Encel 
prices them at $24.80, $29.80 
and $19.80. (all prices inc. 
sales tax). 



HEAD OFFICE: 431 BRIDGE ROAD. 

RICHMOND. VIC. 3121 
TEL. 42 3762 

SYDNEY STbRE: GROUND FLOOR, 

2 SM BUILDING, 257 CLARENCE STREET, 
SYDNEY, N.S.W. 2000 
TEL. 29 4563. 29 4504 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — 
TRANSISTOR AND VALVE TYPES. 



SERIES 1967-ALL WAVE 3 TO 7 


l/C STEREO 3-3 








MUSICOLOR 
OCT. 1969 


* * i 


Dec. 1967 


IF. ALIGNMENT OSCILLATOR 



Wax: 



OCT. 1967 



SEPT. 1970 


$ 

. 

FULL KITS —OR ANY SINGLE PART 


METRONOME 

— 



MAY 1967 


POPULAR KITS-TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 


9. 

10 . 

11 . 

12 

13. 


15 

17. 

18. 


5in wide range. 
1963. Sin cal. 
Audio. 

1966. 3ln. 

1968—Audio. 
Electronic SW. 
W/band Preamp. 
MULTIMETERS 
and V.T.V.M.* 

20K ohm/ Veit 
protected M / M. 
Probe for above. 
Protected DC. M/M. 
Meterless V’meter. 
A.C. Millivoltmeter 
A.c. Solid State 
Millivoltmeter. 

Solid State A.F. 
Millivoltmeter. 

Noise Distortion 
Millivoltmeter. 
Standard V.T.V.M. 
1966—V.T.V.M. 

- T.V.M. 


19. 

20 . 
21 . 


1968-V 

BRIDGES 


Standard R i 

m te 


R/C. 


23. 

24. 


26. 

27. 

28 


29. 

30. 


31. 

32. 


33. 

34. 


35 

36. 


38. 

38A. 


39A 

40. 

40A 


_ _. _ and 

Signal Injector. 

TV INST.*8 
Sweep and marker 
Generator. 

Dual sweep Gen. 
Silicon diode, 
sweep Gen. 

Silicon diode 
noise Gen. 

Pattern Gen. 

Trans, pattern Gen. 
Wild range 
puise cen. 

AUDIO INST.'s 
1960 Audio Osc. 
1962 High perf. 
audio Gen. 

Crystal locked std. 
Electronic tuning 
standard. 

1965. Solid State 
audio osc. 

Direct reading 
A.F. meter. 

Sq. wave Gen. 

1967 transistor 
aud’o Gen. 

Additive frequency 
meter. 

A.F. tone burst gen. 

1968. Solid state 
A.F. Generator. 

R.F. INST.'s 
6-ba**d service 
oscillator. 

Trans, wave meter. 
O'* meter. 

Crystal Calibrator 
—Solid state. 


40B. Digital freq. meter 
40C. 1959. Dip Osc.— 
Solid state. 

41. G.D O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
injector. 

45. Transistorised signal 


tra:er. 

45 Transistorised osc. 

47. Basic test osc. 

4 8. Transistor test 

48A. IF. Align Osc. 
MISCELLANEOUS 
INST.. ETC.. KITS 

49. 1950. Trans. Tester. 

50. 1968. Transistor 
est set. 

51. Valve and Transistor 
tester. 

52. Electronic Stetho¬ 
scope. 

53. Moisture alarm. 

54. Electronic Pistol 
range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasher unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading 
impedance meter. 

63. Electronic 
anemometer. 

54. S.W.R. indicator. 

65. Simple proximity 
alarm unit. 

C6. Metal Locator. 

67. Electronic 
metronome. 

6R. Bongo Drums. 

•#.£££! n 0,Btn - 

ooD, I noremin. 

S8C. Laser unit. 

68D. Color organ. 

68E. Stereo Headphone 
Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATFD POWER 

SUPPLIES 

71. Transistor. 9v. 

72. Transistor, fully 
protected supply. 

73. 1956 H.T. unit. 

74. 1968 lab. type. 
D-30v supply. 

74A. Simple pwr. supply 

VOLTAGE-CURRENT 
CONTROL UNITS 

75. Varl-watt unit. 

76. Vari-tach. motor 
speed control. 

77. 2KW auto-light 
dimmer. 


78. 4KW auto, light 

dimmer. 

79. Model train control 
unit. 

79A. Vari Light Dimmer. 

80. Model train control 
unit with simulated 
Inertia. 

81. Above-hl-power. 

82. No. 81 with 
simulated inertia. 

TACHOMETER UNITS 

63. 6 or 12v Std. 

84. 6 or 12v Muilard. 

8*. 6 or 12v with 
dwell angle. 

86. Tachometer and dwel 
angle unit for ser¬ 
vice stations. 

TRANSISTOR IGNITION 

87. Ro-Fo. 6 or 12v. 

88. Hl-Fire 6 or 12v 
(transformer). 

88A. C.D.I. unit. 

88B. Electronic Ignition. 

POWER CONVERTERS 

89. D.C.-D.C. 60w. 

90. D.C.-D.C. 40w. 

91. D.C.-D.C. 40w. 

92. D.C-DX^Ow*. 

12v—Irput. 

93. D.C.-D.C. lOOw 
12v—Ini 


12v—input. 

94. D.C.-D.C 140w. 

95. D 2 CMXC. PU 225w 24V 
—Input Q. 


HIGH-FIDELITY 
-ERS 


ill 8 


AMPLIFIE! 

MONO UNITS 

96. Hi Fi 3. 

97. Muilard 3.3. 

98. Muilard 5-10. 

99. Muilard 5-10. 
transistor. 

100. Transistor 20w. 

101. Transistor 60w. 
STEREO UNITS 

102. Muilard 2-2. 

103. Muilard * ‘ ' 

104. Muliard 

105. Muilard ..._ 

106. Muliard (v) 10-10. 

107. Muliard (t)10-10. 

108. Philips Twin 10. 

111. Hi-Fi 60 Plu« 60. 
P/M 128. 

112. Playmaster 2-2. • 

113. Playmaster 3 plus 3. 

114. Playmaster unit 3. 

115. Playmaster unit 4. 
IIS. Playmaster 10 Plus 10 

117. Playmaster 101. 

118. Playmaster (t) 105. 

119. Playmaster <t) 113. 

120. Playmaster <t> 115. 

121. Playmaster (v) 118. 

P.A. UNITS 

122. 10 watt std. 


122A. Muliard 20w Solid 
state. 

1228. Muliard 40w. Solid 
state. 

123. 25 watt std. 

124. 36 watt std. 

125 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. io watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103 

135. Playmaster 40w. 116 
135. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid 

State P/M 125. 
STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 
143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 
*49. Muliard 2v. 

150. Muliard 3v. 

151. Phillips Minlwatt. 

152. P/M 127. 

PREAMP UNITS 

1 53. Transistor—Mono. 

154. Transistor—Stereo. 

155. Transistor—Silicon, 
mono. 

156. Transistor F.E.T. 
mono. 

157. Transistor dyn. mlc. 
mono. 

158. Above-Stereo. 

159. Playmaster 116 
F.E.T. Stereo. 

ISO. Playmaster 115 mag. 

16 1 . Sound projector. 
MIXER UNITS 

162. Trans. 4 ch. 

(1966). 

163. Trans—4 ch. 

(1967). 

164. Valve—4 ch. 

TUNFR UNITS 

135. Playmaster u/style. 

166. Playmaster No. 11. 

167. Playmaster No. 114. 
158. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Minlwatt. 

180 Tr»-?—-.long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M) 
182. P.'aymaster 110 (S) 
183 Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relav. 

188. Muilard Trans Tape 
Amp. 

RFCEIVERS 

189. Fremodyne 4. 1970. 

190. Fremodyne 4 
R.F.Soct, only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. Interceptor 5 Semi- 
J Comm. RX. 

#97. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All-Wave 5. 

200. 1967 All-Wave 6. 

201. 1967 All-Wave 7. 

202. Transporta 7. 

203. Transistor 8 
3 Bard. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

205. All Wave 1970 l/C 2. 

207. Versatile Mantel Set 

208. Ail-Wave Transistor 3 

209. A.B.C. 

210. 1968 F.E.T. 

21OA. l/C TRF RX. 

210B. R.F. Preamp. 

210C. “Q*‘ Multiplier. 
210D. 1970 Communica¬ 
tions. Solid state. 
TRANSMITTFRS 

211. 144 MHz 50W. 

Linear Final. 

212. 144 MHz 20W 

213. 144 MHz 20W. 

214. 144 MHz 18W. 

215. 144 MHz S.S.B. 

216. 3 Band A.M. 

217. Basic 3 Band. 

218. 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHz 

221. 144 MHz. 1970. 

222. 50 and 144 MHz 
Crystal Locked. 

224*. llll V/W 2 Band. 

ill: s 3 ,# nd - 

V.F.O. UNITS 

227. Remote Unit. 

228. 7. 8 and 9 H.F. and 
V.H.F. 

279 All trarsistor. 


Phone 63 3596 


E. D. 6c E 


(SALES) 

• PTY. LTD. 


Phone 63 3596 


232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000. 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 



Frequency Meters-Digital 

March — May 1970 


Full kit or individual parts only 



STEREO 60W + 60W R.M.S. 


P/M 

128 

JAN. 1970. 




1968 Solid State. V.T.V.M, 
ELECTRONICS (Aust.). Dec.. 1968. 

BATTERY CHARGER 1A 
ELECTRONICS (Aust.). Feb., 1966 
PLAYMASTER 116 and 117 
and 125 GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 
July 1969 — 50 watt 


3-BAND SHORT-WAVE CONVERTER 

ELECTRONICS (Aust.). May. 1966 

LAB QUALITY 

Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.), Sep- 
tember, 1968. 

1966 R/C Bridge 
May, 1966. 





PUBLIC ADDRESS and 
GUITAR AMPLIFIERS 

10. 25. 50 and 100 watt 
units 


3-BAND DOUBLE-CHANGE RECEIVER 

ELECTRONICS (Aust.). April, 1966. 

1966 3in CRO 

ELECTRONICS (Aust.). May. 1966 




r e 

•’> .. .. 


Playmaster 122 
Program Source. 
Electronics (Aust.), 
August, 1968. 


FOUR-CHANNEL AUDIO MIXER 

ELECTRONICS (Aust.) Feb., 1966 & 1967. 

3-BAND 3-RECEIVER 

ELECTRONICS (Aust.), Nov., 1966. 

TRANSISTOR MILLIVOLT 
METER 

Electronics (Aust.), 

May, 1968. 


1970 - COMMUNICATIONS 
RECEIVER - 240 

SOLID STATE 

FULL KIT OR INDIVIDUAL PARTS ONLY 




MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS--YOU NAME IT-WE WILL QUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS — DIACS — 
TRIACS — S.C.R'S. — l/C'S. SPEAKERS — MICROPHONES — COILS — IFT'S. TRANSFOR- 
MERS — INST CASES — METALWORK. PLAYERS & CHANGERS — METERS — RELAYS — 
CONDENSERS — RESISTORS — BEZELS — STYLII — CARTRIDGES — RECORDING TAPE — 
PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES 
— BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 


Phene 63-3596 


596 p n jl f ( sales ) ph 

Ce IX Ce PJY. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 


Phone 63-3596 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS 
WITH INBUILT AM TUNER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


USING ALL SILICON TRANSISTORS 

40 WATTS-RMS 


SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
out put 40 watts R.M.S. 

FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 

8 ohms. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16iin x 5iin x llin deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 



MODEL C300/20/T 

$ 129.00 PLUS FREIGHT 

(cabinet extra) 



MODEL C400/20 


$ 103.00 

PLUS FREIGHT 

(cabinet extra) 


AMPLIFIER ONLY. Specifications as 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


CABINETS FOR ABOVE AMPLIFIERS IN OILED WALNUT OR TEAK WITH METAL TRIM $10.00 EXTRA 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 


Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10* x 6in x 
$44 00 ^iin. Output variable from 50mv to 700mv. 


Post and Packing, $1.59. 


CLEARANCE OF VALVE AMPLIFIERS WITH TUNERS BASED ON 
THE PLAYMASTER 106 AND 118 FROM $80. 

POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20.000 cycles incorporat- 
ing Ferguson O.P.412 grain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 
6N8, EM84 and 2 silicon diodes. 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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Grace Bros. Marketing GEM Organs 

A most interesting line of electronic organs is being 
marketed in Australia by Grace Bros, of Broadway, NSW. 
Manufactured by Generale Elettromusica of Italy and sold 
under the name “GEM”, the organs would appear to offer 
outstanding value for money. 


The organs are of modern, all 
solid-state design, using discrete 
components throughout, but assembled 
into easily replaceable plug-in modules. 
These are accessible through removeable 
panels at the rear of the instrument, or by 
raising the tab-board or the individual 
manuals, which are individually hinged for 
ease of access. Because of the arrangement 
of the wiring harness, the instrument 
remains fully operative when the boards or 
manuals are raised. 

Electrically, the organs are of the 
master oscillator/divider type, providing 
basic square waves, which are used with 
formants for some voices and also filtered 
back towards sine waves for the tibia/flute 
family. From the circuit of the instrument 
reviewed, it appeared that “staircasing” 
was employed to synthesise triangular 
waveforms for still other voices. 

Pictured is the C-150 model, which is 
the one most likely to appeal to 
medium-sized clubs and churches and to 
private organists who want a powerful and 
versatile instrument in the home, without 
unning to the expense of one to full 
classical specifications. The voicing is such 
hat it can be played equally well as a 
brmal or “church” instrument, or in 
lighly “popular” style. 

The C-150 has two 49-note overlapping 
eyboards, with smoothly operating, 
legantly shaped playing keys, plus a C to 
pedal keyboard, giving an advantage 
ver the usual 13-note spinet 
onfiguration. The expression pedal uses 
n LDR system, providing a very smooth 
nd wide range of control. 

The upper manual derives its signal 
rom four possible sources, controlled by 
our selector rockers, the sources being 
apable of use either singly, or in any 
ombination. 

Main source is a group of 16 rocker 
bs giving a choice of three 16ft voices 
ourdon, Cello, Diapason), six 8ft 
String, Oboe, French Horn, Trumpet, 
lute, Clarinet), three 4ft (Flute, Octave, 
alicet), two 2-2/3 (Quint, Cimbel) and 
vo 2it (Flute, Fifteenth). Fed in groups 
om separate pre-amplifiers, the voices are 
isentially additive as they are brought 
ogressively into circuit. 

A second source of signal for the upper 
anual provides the organ with one of its 
nusual features. This is a set of drawbars 
hich are fed with the five footages in 
sentially sine wave form and which are 
tended to be used in the same manner as 
e drawbars on a Hammond organ. The 
ammond organist will therefore feel 
imediately at home and, played in this 
shion, the C-150 sounds uncannily like 
at very well known competitive 
strument. Alternatively, the drawbars 
in be used to “colour” the voices from 
ly other source. 

A third set of voices, all 8ft, with 
built normal or long sustain gives a 


loudspeaker switching; earphone outlet. 

The power amplifier is rated at 40W 
and output is fed to two 12in 
loudspeakers, one 8in and one Leslie unit. 

A set of rockers allows the loudspeaker 
combinations to be varied as required. The 
Leslie can be switched to fast (Tremolo) 
or slow (Chorus). It can be switched in or 
out of circuit electrically; in the latter 
position, output is diverted to the 
remaining loudspeakers irrespective of 
other controls, so that the organist cannot 
be trapped with no sound. The Leslie may 
be paralleled with other loudspeakers 
(Ensemble) or featured, with the lower 
frequencies only being diverted by a 
divider network through the fixed 
loudspeakers. 

A possible criticism is that no provision 
is made to plug in external loudspeakers, 
possibly due to apprehension on the 
maker’s part as to damage to the amplifier 
if wrongly loaded. It did, however, deter 
us from trying the evaluate the bass end 
performance of the instrument with 
loudspeakers in separate, fully developed 
enclosures. With the in-built loudspeakers, 
the pedal bass is adequate but certainly 
not outstanding. 

A phone jack beneath the console 
diverts the output of the amplifier into a 


The GEM C-150 
electronic organ, 
which was made 
available for review. 
The finish is rather 
like matt teak, with 
matt black finish 
adjacent to the 
keyboards and matt 
chrome trim. 



choice of String, Celeste, Carillon, 
Cembalo and Vibraharp. These can be 
used singly or together as solo voices. 
They can be struck pecussively to imitate 
piano, harpischord, etc, or they can be 
played as full, sustained chords to produce 
a remote, reverberant kind of sound. 
Again, used in conjunction, with the 
drawbars or tabs, they can add either a 
blending or a contrasting electronic sustain 
to the normal chords. 

A fourth source of input is a set of 
percussion voices, one for each of the five 
footages. As pure percussion, the voices 
are only mildly effective but, fortunately, 
a percussion coupler makes the circuitry 
available to voices derived from the main 
tabs. Interestingly enough, a “Legato” 
control allows a reverse attack to be 
obtained, in which a note commences 
softly and builds up as it is held. Used in 
the Legato position, with only very 
slightly delayed attack, this group can be 
used for ordinary playing with the various 
footages simply switched in as desired by 
the rockers. 

The lower manual also has a gratifying 
selection of voices, all rocker selected: 
Five 8ft (Tibia, Reed, Diapason, 
Salicional, Dulciana), three 4ft (Flute, 
Clarion, Octave), two 2-2/3 (Terts Flute, 
Quint), two 2ft (Flautino, Piccolo). 

Pedal bass provides Subbass 16ft, 
Diapason 16ft, Gedeckt 8ft, Bourdon 8ft, 
Octave 4ft, Sustain. 

Other facilities include: Vibrato speed 
and depth; vibrato delay (similar to 
Thomas 4 “Vibramagic”); tremolo and 
“chopper”; reverberation; tone control; 
two-speed American Leslie loudspeaker; 


load resistor and allows the instrument to 
be used in virtual silence, operating into 
headphones. 

Price of the C-150 organ is $1495 
complete or $1295 without the Leslie 
unit, but with rockers and wiring in place. 
This figure does not include a playing 
stool. If required, a stool to match the 
organ can be supplied for approximately 
$18 extra. 

For churches and clubs requiring a 
more ambitious instrument, a deluxe 
model is available with two 61-note 
manuals, full pedalboard and an 80-watt 
amplifier system. Other specifications and 
voices are the same as for the C-150. Price 
of this organ, complete with Leslie speaker 
is $1995. 

Other smaller models are aviailable for 
$1150, $925, $650 and $495. All prices 
include sales tax, which churches can 
deduct. Terms are available. 

Spare parts are carried in stock. There 
is a 12 months warranty on all parts and 
three months free service in the Sydney 
area. Inquiries should be addressed to 
Grace Bros Pty Ltd, Broadway, NSW 
2007. (W.N.W.) 


PRINTED CIRCUIT BOARDS 

See: 

SUMMIT ELECTRONIC 
SYSTEMS 

Advertisement in this issue. 


ELECTRONICS Australia, November, 1970 


141 











HEAT EXCHANGERS 


FOR TRANSISTORS, DIODES,THYRISTORS 



HE 101 fits JEDEC case styles to 18, 24, 28, 40, 44. 

HE 102 fits JEDEC case styles to 5, 9, 11, 12, 16, 26, 29, 
33, 39, 42, 43, 45. 

HE 103 fits JEDEC case styles to 8, 38, 48. 

Available ex stock 



^ MiniJFin 


WITH 

Hexafit mounting 
FOR MEDIUM POWER 
DIODES & THYRISTORS 

Hexafit, a new concept in mounting systems 
is a unique feature of the new WF MiniFin 
Although designed for 20 U.N.C., flutinj 
allows any type threaded Vi" bolt to b< 
affixed in any of the six channels anywhert 
along its full length making easier, simple 
mounting at less cost. No drilling or nut 
are necessary. The bolts alone provide firr 
and rigid mounting. 

The fluted surface allows high heat dis 
sipation in compact profile. Offset mountin 
provides protection whilst the device is sti 
accessible within the outline of the MiniFir 



FOR HIGH POWER DIODES & THYRISTORS 

MULTIFIN EXTRUDED ALUMINIUM HEAT EXCHANGEF 
enables FULL RATED OUTPUT to be obtained from s 
wide range of medium and high power semi-conductoi 
devices WITHOUT THE USE OF COOLING FANS. 

MULTIFIN is available in: • Plain lengths, cut to order 
• Anodised and machined lengths • Spot faced and drill 


^ WARBURTON FRANKI 
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• ADELAIDE 56-7333 • BRISBANE 51-5121 

• HOBART 23-1841 • LAUNCESTON 31-3300 

• MELBOURNE 69-0151 • MT. GAMBIER 2-3841 

• NEWCASTLE WEST 61-4183 • PERTH 8-4131 

• SYDNEY 29-1111 • WOLLONGONG 2-5444 




















SONY LOUDSPEAKER SYSTEMS 

The Sony SSI03 and SS485 loudspeaker systems pictured 
here were submitted to us for review by Jacoby Mitchell 
and Co Pty Ltd. Both use a woofer and tweeter 
combination, but are fitted with different driver units. The 
systems are available either in pairs or singly. 


Of the two systems, the SS103 is the 
larger one, measuring 16-9/16 x 16-9/16 x 
7V6in deep and constructed from Viin 

S lywood. As will be apparent from the 
lustration and dimensions, it has a square 
appearance which should blend well with a 
modern furnishing decor. An anodised 
aluminium trim around the front edge 
blends the black fret cloth with the oiled 
walnut sides of the enclosure — the only 
finish available. 

Access to the speakers of the enclosure 
can only be had by removal of the front 
panel which carries the fret cloth. This is 
not a particularly easy task as the pins 
which hold the frame in position, have to 
be pried loose. The panel or frame itself is 
only l/8in thick. 

Removal of the fret reveals a lOin 
woofer with the normal corrugated paper 
surrounds and a 4in tweeter. The 
loudspeakers themselves are quite easy to 
remove simply by undoing the four screws 
that hold them in position. As additional 
support for the woofer, the manufacturers 
have provided four pillars symmetrically 
positioned around it, running from the 
baffle to the back of the cabinet. This 
should greatly reduce any tendency for 
cabinet resonances, as we later verified; 
similarly any doubts we may have had 
about the thin fret causing unwanted 
rattles were also dispelled. As a precaution 
igainst internal reflections, Viin thick 
sound absorbing material is tacked on the 
inner sides and back of the enclosure. 

Testing the system as a whole, we did 
find a fairly prominent resonance around 
110Hz. Subsequent measurement 
ndicated a 2:1 rise in effective impedance 
this region, from the nominal figure of 
i ohms. This departure is not serious and, 
vhat is more important, the impedance 
ioes not fall below 8 ohms at any point in 
he frequency range. This is more than can 
>e said for some loudspeaker systems, the 
mpedance of which can dip to X A of the 
lominal value at some frequencies. This 
an pose a hazard for some amplifiers, 
•articularly those using integrated circuits. 

On listening test, with typical program 
laterial, we found the overall sound to be 
omewhat on the boomy side, almost 
ertainly due to the system resonance 
round 110Hz. The middle and high 
equencies were quite adequately 
^produced. The makers claim a frequency 
isponse of 20-20,000Hz but the figures 
o not mean a great deal because no dB 
mits are stated. Power handling capacity 
given as 20W but, again, the figure is 
iqualifled, whether RMS, peak, etc. 

Turning now to the smaller system, the 
S48S, we have a unit quite different in 
•pearance. Its shape is more conventional 
i dimensions being 11-3/8 x 17-3/ 8 x 
15/16in deep. The finish is once again in 
iled walnut; this incidently is the only 
nish both types are made in. The fret 
of bone coloured fabric with a 
mber trim, matching the rest of the 
binet. 

Access to the SS485 is by unscrewing 
e back panel. Unlike the SSI03 it has no 
ternal pillars but these are scarcely 
cessary since the baffle area is not 
iarly as large. Acoustic absorption 
aterial is tacked around the sides and 
ck of the cabinet to provide the 
cessary internal damping, the remainder 
the cabinet being straightforward in 
nstruction and very similar in finish and 
lality to the other. 

The SS485 system uses an 8in woofer 
upled to a 3in tweeter by means of an 
dinary polarised electrolytic capacitor. 


At right is the Sony 
SSI OS loudspeaker 
system. Below , the 
somewhat smaller and 
cheaper SS485 unit . 




The woofer itself looks nothing out of the 
ordinary, but its appearance belies its 
actual performance. In particular, 
although the magnet assembly is 
comparatively small, the efficiency of this 
speaker is extremely high, making the 
system eminently suitable for low to 
medium output amplifiers. 

System resonance is evident at around 
120Hz, which is only 10Hz higher than 
the SSI03. Once again, the impedance rise 
approximates 2:1 at resonance and the 


impedance does not fall below the 
nominal value of 8 ohms over the claimed 
frequency range of 60-18,000Hz. As 
before, no dB limits are given to lend the 
figures any real significance. 

With regard to power handling 
capacity, the SS485 is surprisingly rated at 
20W, the same as the larger SS103. While, 
again, the rating is not qualified in any 
way, there can be little doubt that the 
smaller system is not capable of handling 
as much power as the SSI03. 

Despite this comment, the power 
available from a sterep pair would be 
ample for domestic situations and, on 
typical program material, the system 
sounds very well balanced indeed. In fact, 
comparing the two speaker systems side 
by side during an A-B test, we were really 
more impressed by the smaller SS485 on a 
value for money basis; this was despite the 
rather better high frequency response of 
the SS301. However, once a lot of power 
was applied, it soon became evident that, 
in this respect, the bigger SS301 system 
was superior. 

On a comparative basis, the SS103 
system commends itself for situations 
where its styling is appropriate to the 
decor or where it is desired to take 
advantage of an amplifier with ratings per 
channel approximating 20 watts. Where 
the power available is of the order of 2 to 
10 watts, the higher sensitivity SS485 
system would be the one to go for. 

Price of the SS103 is $69 each and of 
the SS485 $58.90 each. 

Further inquiries may be directed to 
the Australian distributors, Jacoby 
Mitchell and Co Pty Ltd, 469-475 Kent St, 
Sydney and interstate branches. (J.P.P.) 


@ BISHOP PRINTED WIRING AIDS 

More than 15,000 types including:— 

• Multiple pad groups accurate to ± .002" for transistors, I.C.'s, edge 
connections, etc., lx, 2x, 4x. Quickly stick down complete groups. % 

• Red and blue technique for simplified artwork and absolute registration 
of double-sided printed circuits. 

• Tapes, pads, mylar (clear, matte, precision grid),symbols, targets, sequen¬ 
tial reference designations, letters, numbers, words. 

• "B" Neg negative drafting system for prototypes without photography 
includes photo resist, developer, etchant and other chemicals. 

• AND NOW THE ZAPS SYSTEM INCLUDING PRE-ETCHED PRESSURE 
SENSITIVE COPPER CIRCUIT COMPONENT PATTERNS FOR SPEEDY 
DESIGN AND INSTANT PRINTED WIRING PROTOTYPES. 

Vic.: Camden Art Centre Pty. Ltd., 200 Gertrude St., Fitaroy 3065. 41 7261. 

N.S.W.: Circuit Components (A'asia) P/L, 460 Bexley Rd., Bexley 2207. 59 6550. 

Qld.: Douglas Electronics P/L, 322 Old Cleveland Rd., Cooparoo 4151. 97 8222. 

S*A.: Camden Art Centre Pty. Ltd., 210 Rundle Street, Adelaide 5000. 23 4861. 

W.A.: W. J. Monhcrieff Pty. Ltd., Hay St., East Perth 6000. 23 1194. 
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Choice of the Connoisseur 

«^Moster 


Hi-Fi Equipment 


Full range 
of stereophonic 
Headphones, Headsets 
and Earphones 
available 


Agents: 


N.S.W. 

Hartley Electromotive (Aust.) Pty. Ltd. 

181 High St., Willoughby 

Qld. 

T. H. Martin Pty. Ltd. 

56 Edward St., Brisbane 


S.A. 

Neil Muller Pty. Ltd. 

8 Arthur St., Unley 
W.A. 

D. K. Northover & Co. 

1 Dunvegan Rd., Apple Cross, Perth 


Tas. 

Homecrafts Tasmania 
199 Collins St., Hobart 

Nichols Radio & TV 
91 Wellington St., Launceston 


zephyr products pty. ltd. 

M2/7 ° 70 Batesford Road, Chadstone, Vic., 3148. Tel. 56 7231 


PETER SHALLEY ELECTRONICS Pty. Ltd. 

127 YORK STREET, SYDNEY 29-7021 29-3767 


WALKIE TALKIE TRADE-IN MONTH 


144 


Let's get rid of all those illegal Walkie Talkies. Here's your chance to get real money back for 
those old sets that you are not really game to use. It's not worth risking a fine and confiscation. 
Your sets are worth real money if you trade in on the famous TOKAI range of equipment. 



TOKAI TC502 

if 1 watt 
if all steel case 
if Sep. leather case 
if Ext. aerial con. 
if Ext. power con. 
if Mic input 
if Squelch 

Nick cad bats AC 
adaptor base aerial 

Price $132.00 ea. 
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TOKAI TC512 

★ 300 MW 

if 11 transistor 

★ Squelch 
if Tone call 

if Cow hide case 
Supplied 

if All metal const. 

Price $70.00 ea. 

We also repair and 
hire C.B. equipment 


















NEW AMPLIFIER SYSTEM FROM AUDIOSOUND 


A new name on the Australian audio scene is Audiosound Electronic 
Services, of Collaroy Plateau, NSW. They are now marketing a range 
of high fidelity equipment, including the LD30 amplifier pictured 
below fitted into a record player cabinet. 



The LD30 amplifier is of all-Australian 
Jesign and manufacture, with a power 
output rating of 20 watts RMS per 
channel. It has been designed with 
functional simplicity in view and aims to 
give the user facilities which the 
manufacturer considers he will need and 
use, as distinct from functions and 
gimmicks'* which may only complicate 
and confuse. 

The manufacturers state that the LD30 
implifier is of all-silicon class AB design, 
asing 39 silicon devices. The circuit 
configuration is such that electrolytic 
capacitors have been eliminated from the 
ignal paths, from pickup to loudspeaker. 

The total harmonic distortion at lKHz 
s claimed to be 0.08% and less than 0.15% 
t any frequency between 20Hz and 
OKHz. Frequency response between the 
ame limits is within 0.5dB, measured at 
ull rated power. 

Damping factor is rated at 60:1, and 
he amplifier is described as 
unconditionally stable ", being suitable 
or use with electrostatic loudspeakers. 

As pictured above, the amplifier has 


been fitted into a record player cabinet 
intended for table-top or shelf mounting. 
It incorporates a belt-driven transcription 
turntable with automatic stop and a 
pickup using an ADC cartridge with 
elliptical stylus. 

To go with this unit, the manufacturers 
recommend their Prague loudspeaker 
system. This uses an imported 8in 
bass-middle unit with a 28Hz fundamental 
cone resonance. This is used in association 
with a locally produced tweeter unit, of 
die-cast construction, fed with a 
non-electrolytic coupling capacitor. 

The enclosure is of the reflex variety, 
using a rigid tuned tunnel. Frequency 
response is quoted as from 20Hz to 
35KHz (no dB limits given) and power 
handling as 10 watts RMS. 

The complete system sells for $474 but 
the amplifier or loudspeaker systems are 
available separately. Also available is a 
matching wide-range AM tuner. 

Further information about this 
equipment can be obtained from the 
manufacturers: Audiosound Electronic 
Services, 35 Heather Street, Collaroy 
Plateau, NSW 2098. Telephone 982 1147. 
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TRADE RELEASES - in brief 


CORNING GLASS WORKS, PO Box 
1, Liverpool, NSW 2170. Glass-K BX/BR 
pacitors, types CYK12, CYK13 and 
f K14. A line of capacitors to provide 
mi-precision performance over a 
mperature range from -55 deg to +125 
g C. Capacitance values range from 
ipF to 0.1 uF. They are multilayer 
onolithic ceramic capacitors and provide 
od stability and large capacitance values 
small case sizes. Features: purchase 
lerance, 10 or 20pc; capacitance range, 
rK 1 2 lOpF to O.OluF, CYK13 5,600pF 
0.022uF, CYK14 0.012 to O.luF; 
ltage rating, 100V DC and 50V DC; 
dy dimensions, CYK12 0.16in long x 
)9in diameter, CYK13 0.25in long x 
)9in diameter, CYK14 0.39in long x 
14in diameter. 

THE M-0 VALVE CO LTD, Brook 
een Works, London W6, England, 
tal/ceramic corona stabilisers, SC8 and 
9 series. The SC8 provides stabilised 
tages in the range 2 5 to 50KV in six 

V stages, and the SC9 provides 350V to 

V in 1 1 stages of from 50 to 200V. 
jcific voltage types can be made to 
Corners' requirements. Features: after 
i minute output remains constant 
hin 0.25pc of the initial value for at 
st two hours, SC8 is 0.005pc per deg C, 
l for the SC9 is 0.3V per deg C over the 
iperature range -40 deg to +90 deg C. 
L.M. ERICSSON PTY LTD, PO Box 2, 
>urg, Vic 3058. Trimax ionisation 
:er, type G85. For the non-destructive 


testing of electrical insulation. It detects, 
as rioise', the minute discharges occurring 
in highly stressed areas before complete 
breakdown occurs. Separate meters are 
included to indicate the actual voltage 
applied to the test sample and to indicate 
leakage currents as low as 50nA at any 
voltage from 50V to 10KV DC. It can also 
be used as a low current, high voltage 
regulated power supply. 



Pandora Parts, 40 Victory Street, 
Fairfield, NSW, has available a 1mA DC 
meter, measuring approximately 6in x 
4%in, which is suitable for electronic 
voltmeter circuits, such as those published 
by “Electronics Australia”, but, of course, 
requiring larger metalwork. The 
company's postal address js PO Box 294, 
Fairfield, 2165, and the telephone number 
is (Sydney) 727 9712. 


MPS 

World renowned MPS-records 
and Pre-recorded tapes manu¬ 
factured by the quality con¬ 
scious SABA-Radio factory in 
Germany’s Black Forest are 
now available in Australasia on 
three labels: 

TOP FIVE CENTER MPS Ser. 
14,000 Popular and Light En¬ 
tertainment/German and Inter¬ 
national Folk Music and Classi¬ 
cal. 

MPS Jazz Series 15000 
with the world’s biggest line-up 
of the internationally known 
Jazz-Giants. Beautifully pre¬ 
sented albums of the finest qual¬ 
ity featur ng the Oscar Peterson- 
Trio with Herb Ellis and the 
Claus Ogerman Big Band (7 
LP’s); Art van Damme Quintet 
(7 LP’s); Chet Baker; Count 
Basie; Francy Boland; Miles 
Davis; Erroll Garner; Friedrich 
Gulda and many others. 

For a BETTER RECORD at 
the SAME PRICE ask your 
local retailer for TOP FIVE/ 
SABA/ MPS/CENTER-Records. 

Write for free catalogue to 


QUALITY RECORDS 
INTERNATIONAL Co., 

G.P.O. BOX 937, ADELAIDE, 
S. AUSTRALIA 5001. 


“YELLOW-CAP” 50V 
Ceramic Capacitors 



Range: All in pF. 2, 3, 4, 6, 8, 10, 
12, 15, 18, 20, 22, 27, 33, 39, 47, 56, 
68, 82, 100, 120, 150, 180, 220, 270, 
330, 390, 470, 560, 680 and 820. 
Delivery: Ex-stock. 

Freight: 15c per order. 

Sales Tax: Add 27i per cent sales tax 
if applicable. 

Specifications: Can be supplied in 
more detail if required. 

Guarantee: Against defects. 

PRICES—All Values— 
_ Quantity _ 

1-24 25-99 100-499 500-1000 1000 + 
5c 4c 2.8c 2.5c 2c 

Prices listed are each unit and values 
can be mixed to make up the quantity. 

DISTRIBUTORS: Required to handle 
these items. 

Manufacturers: Given special attention. 

Further enquiries, 

CONTRONIC IMPORTS 

(A division of Kit-Sets Aust.) 
SHOP 14, STONES ARCADE, 

673 PITTWATER ROAD, DEE WHY 
2099, NAW, PHONE 982 5571. 
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MAIL ORDER ONLY 

RADIO DESPATCH SERVICE 


-®- fe- -®- 

869 GEORGE ST f SYDNEY 2000 
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All goods available at competitive prices. Write for a quote of the articles you want. 


All items listed are IN STOCK plus full range of capacitors, resistors, potentio¬ 
meters, tuning condensers, transformers, speakers, valves, switches (rotary, 
slider, toggle, etc) bezels, batteries, styli, tape (B.A.S.F.), cassettes, flex, 
soldering irons, relays, plugs, sockets, terminals, tag strips, tagboard, matrix 
board, copper clad board, etching materials, cases, chassis, TV aerials, cable, 
fuses, jacks and jack plugs and E.A. kitsets. 


YOUR ULTIMATE SOUND STARTS FROM 

TAPE RECORDERS 
TAPE DECK 
AMPLIFIERS 

LET MAX CUMMINGS SHOW YOU WHAT YOU'RE MISSING 





My servicentre repairs all amplifiers, turntables, tape 
recorders and speakers with the utmost care and atten¬ 
tion. All servicing fully guaranteed. 
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Re vox Taperecorder 

• Three motors. 

• Push button micro switching 

• Sound on sound 

• Three Heads. 

• 10^" reels. 

• Professional quality. 

Revox Amplifier 

• 80 watts R.M.S. 

• Complete matching of all inputs. 

• All silicon transistors. 

• Swiss quality. 

CASH OR TERMS — HIGHEST TRADE-INS 
FROM SYDNEY CITY DISTRIBUTOR 

PHOTO HI-FI 

mt warn PITT STREET, 

30 " SYDNEY, 61 2049 

JUST UP FROM LIVERPOOL ST. 





















WATSON VICTOR LTD, PO Box 100, 
North Ryde, NSW 2113. Agents for 
Muirhead Ltd, UK. Miniature reference 
ceH, type K-391 -A. -Specially developed to 
meet the needs of manufacturers of high 
precision measuring equipment, the cell 
can be soldered directly into a printed 
circuit board to form part of a high 
density wiring layout. (See “Electronics 
Australia”, October 1970, page 10.) 


PLESSEY DUCON PTY LTD, PO Box 
2, Villawood, NSW 2163. Photovoltaic 
infrared detector. A lead-tin telluride P-N 
junction photovoltaic detector for the 8 to 
13-micron region of the infrared spectrum, 
designed by the Plessey Microelectronics 
Division in the UK. Applications include: 
military infrared surveillance and 
detection of vehicles and personnel; 
meteorology; agriculture; spectrometry 
and hot-spot detection in machinery and 
industrial processes. It can also be used in 
prospective laser ranging and 
communication systems based on the 
10.6-micron carbon dioxide laser. 

The detector operates at 77 K, 
eliminating the liquid hydrogen or helium 
requirement of some earlier 
mercury-doped germanium detectors. It is 
packaged in a miniature, metal clad dewar 
system with a containment time of 1.25 
hours. Bloomed silicon windows in the 
dewar allow maximum transmission of 
radiation onto the detector with a 2pi/3 
steradian field of view. Operation in tne 
photovoltaic mode permits extremely fast 
I response (down to 20nS) without sacrifice 
in detectivity. It does not require a biasing 
voltage, and higher specific detectivities 
are possible than in the photoconductive 
mode. 

The wavelength of peak response can 
be varied by control of the lead-tin ratio in 
the compound which is grown as an 
epitaxial layer on a lead-telluride substrate 
by a vaporer deposition process. After the 
substrate has been etched away, the 
lead-tin telluride is annealed to reduce its 
carrier concentration and the junction 
formed by diffusion of the group IV 
metals into it. The epitaxial technique 
inherently produces layers with uniform 
characteristics which results in uniformity 
of device response. 


INDUSTRIAL AND DOMESTIC 
EQUIPMENT CO, PO Box 163, 
Dandenong, Vic 3175. Agents for Delco 
*adio, USA. Axial lead silicon rectifiers, 


MOB ARK INSTRUMENT INC, 1038 
Vest Evelyn Avenue, Sunnyvale, Calif 
4086, USA. Digital cassette recorders, 
riodels 400T, 205 and 425. All use l/8in 
assette tapes and incorporate read/write 
unctions in single unique compact units, 
or communications and timeshare 
pplications, the model 400T incremental 
ecorder offers completely automatic 
iterchangeable Baud rates of 110, 150 
nd 300. That is a user can transmit and 
jceive at 300Bauds for subsequent 
rinting at any slower speed. The 400T 
tso features both El A (RS-232) and 


types DRS-114, DRS-114C and 
DRS-114D. The DRS-114 is for general 
TV applications, while the DRS-114C and 
DRS-114D are designed for clamping 
circuits in horizontal deflection systems 
and damper applications, respectively. 
Maximum continuous ratings are 1.5A 
average forward current, and up to 1400V 
peak reverse voltage (AC) or reverse 
voltage (DC). 

McCLINTOCK MATRIXES INC, 
Washington Road, Woodbury, Conn 
06798, USA. Ferrous operates proximity 
reed switches, models 2 6-2 3-3 A and 
26-2 3-4A. Each switch contains two 
elements: a reed switch and a magnet. The 
magnet holds the reed switch in a 
normally closed position. When a piece of 
iron or other ferrous material is held dose 
to the magnet, part of the flux is diverted 
from the reed switch to the path through 
the iron. If sufficient flux is diverted the 
reed will open. Removal of the iron causes 
the contacts to reclose. The company has 
demonstrated that the switch will respond 
to a piece of ferrous material as small as a 
paper clip. 

The proximity switches are suitable for 
such applications as industrial processing 
and control, counters, sorters, vending 



machines, flow and level indicators, etc. 
Features include: contact arrangement, 
SPST normally closed; maximum contact 
ratings, 3W resistive, 100V DC, 0.4A; life 
expectancy, 10 million cycles at 12V DC, 
0.15A; operate time, 2mS; initial contact 
resistance, industrial grade 0.5 ohm max, 
other grades l ohm; insulation resistance, 
100M typical; dielectric strength, 200V 
DC minimum. Model 26-23-3A has 12in 
long wires, model 26-23-4A has 72in long 
wires. 


standard TTY interfacing, and serial 
.input/output. 

For minicomputers and terminal 
applications, the model 205 synchronous 
recorder can store two million bits of 
information. It features 500 or 800 bits 
per inch, 6 or 12in per second, read/write 
electronics, and is provided as a deck only 
or as a complete system. For data 
acquisition and instrumentation use, the 
model 425 incremental block recorder 
features block recording of 16, 24, or 32 
parallel data lines at 120 blocks per 
second, and accepts ACSII, BCD or binary 
inputs. 



The three new 
Mobark digital 
cassette recorders. 
Shown, from left, 
are the model 400T 
incremental 
recorder, the model 
205 synchronous 
recorder, and the 
model 425 
incremental block 
recorder. 


"INNERBOND" 

(R»9<u 

BONDED 

ACETATE 


FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because al 
the fibres are bonded "INNERBOND’ 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion. 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellant; "INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 


STOCKISTS} 

SYDNEY: Arrow Electronics Pty. Ltd. 342 
Kent St.; Instrol HI-FI Pty. Ltd.. 
91a York St.; Convoy International 
Pty. Ltd.. 449 Kent St.; Encel 
Electronics Pty Ltd.. 257 Clarerce St. 
Kent Hi-n 432 Kent St.; Mastersound 
Sales Pty. Ltd.. 400 Kent St.: Radio 
Despatch Service, 869 George St.: Peter 
Shafiey Electronics Pty. Ltd., 127 York 
St.; Stereo Music Systems. 193 Clarence 

Radio. 245 Parramatta Rd., HABER- 
FIELD; Dyna Stereo Pty. Ltd.. ,331 
Prince’s H'way. ST. PETERS; Albert 
Wright Radio Service, 795 New Can¬ 
terbury Road, HURLSTONE PARK; H. 
B Radio Products. 103-105 Catherine 
St., LEICHHARDT; Semicon Electronics. 
17ll Carlingford Rd., EPPING. 
CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts., King¬ 
ston. 

NEWCASTLE: Martin de Launay PtY. Ltd.. 
King and Darby Streets: Dynamic 
Sound. 587 Hunter Street. 
WOLLONGONG: Dapto TV Service. 156 

Prince’s Hwy.. Dapto. 

MELBOURNE: J. H. Magrath and Co. Pty. 
Ltd., 208 Little Lbnsdale Street. 

BRISBANE: Chandler's Pty. Ltd., cnr. Albert 
and Charlotte Streets: Brisbane 

Agencies, 78 Wickham Street. Fortitude 
Valley. Stereo Supplies. 100 Turbot St. 

IPSWICH: Robert N. Smallwood. 205 

Brisbane Road. Booval. 

NORTH QUEENSLAND: Alvin Communi¬ 

cations and Electronics. 38 Pegnall 
St.. Pimlico, Townsville. 

ADELAIDE: Duncan Agencies. 57 Woodvllle 
Road. Woodvllle; General Accessories. 
81 Flinders Street; Trustcott Elec¬ 

tronics. 62-64 Hlndmarsh Square. 

PERTH: Atkins (WA.) Ltd.. 894 Hay 

Street; Carlyle and Co. Pty. Ltd.. 1 
Milligan Street: General Accessories. 
46 Milligan Street. 

HOBART: Homecrafts-Tasmania. 199 Collins 
Street. 


If unobtainable 

For 1 sq. yd. as abovo send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 

to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET. LEICHHARDT. 
N.S.W., 2040. 

Box 548 — G.P.O., Sydney. 2001. 
Phone: 56-2780. 
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(0 BARGAIN PACKS! 


SMI CONDUCTOR PACKS 
GUARANTEED BRAND 
NEW AND TESTED 


SILICON 


^GERMANIUM 


Audio 
lar BC- 


10—Low noise 

Type simile _ _ 
109. 4010 . . . . 
10—Audio Type Sim. 
2N2926 

10—Audio Type slml 


93.00 

$2.95 


lar BC108 . • • $2.95 

10—RF Type, simi¬ 
lar BF11£. 3693 $2.95 
10—RF High Gain . $2.95 
10—RF Low Noise 

VHF Sim. 2N3S64 $3.50 
10—Audio Output 

NPN Silicon. 
Matched pairs . $3.25 
10—Audio Silicon 
PNP slm. 

2N3638A . . . $3.25 

5—Silicon Pair Com¬ 
plementary Out- 
, »00mW $3.25 


put 22V 500mW $3.25 
1 — N PN Output. 

2N3055 / BOY20 $2.00 
Or 2 for .. . $3.75 

1—PNP RF IF 
Type. slm. AF- 
116. AF117. ea. .35 
or 10 for .. $3.00 
1—PNP Power Out* 

{Si*, 2N2f48 2 AD 
FETS 149 

MPF 102 . . . . ea. 

‘4PF 105—2N5459 
106—2N548r 


$1.30 


51.10 

$ 1.10 


X fi.jo 

fSblMM*" Iv.ts 

3N140. * 

3N142 . 


$e n m'£o5 

AC125 .7$ 

..... 

^ 1.90 

»}\ I9H .70 

AD161, |.90 
l .50 


HANDED 

DUCTORS 

BF1 ?5 

OC45 

OC74 

40250 

40408 

40409 

40410 
PA40 


.60 

.60 

:lo 

1.50 

Mo 

1:58 


DIODES 

OA90 Type. 25c ea. 

or 10 for $2.30 
OA91 Type. 25c ea. 

V, 10 ,or » 2 - 30 

OA9*TVp..»e«. orM#o 

similar baioo. Vo for $2.18 


integrated 

circuits 


SINCLAIR 1C-10 .. $11.25 
Slm. 1C-10 with 
Instruction book . . $10.25 
‘ for... .. . $1900 

. $3.95 


jpw w 

" 5$ Mi 


BEN C DlSf 15 RMS $21.88 
PHILIPS Pre-amp and Tape 
MOTOROLA. NATIONAL. 
FAIRCHILD—Fllptop. etc. 


BRIDGE RECTIFIERS 

20V . . . 1A . . . 80c 

100V 


2A 


81.60 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


Suitable for cars, boats and 
trucks. Increases perform¬ 
ance. points and plugs last 
longer. 

All components Including 
ready wound transformer. 
2-silicon transistors and cir¬ 
cuit board. State whether 

Post and pack 80c. 



Amplifier, 50- 
In oiled timber 


7W Stereo 
20,000 Hz. 

Cabinet. 

$34.50 Complete. 

Plus SI.00 Post and Pack. 


SILICON RECTIFIERS 

50v. 25c ea. 

or 10 for $2.25 
lOOv. 25c ea. 

or 10 for $2.25 

200v. 30c. 

SPECIAL 400v 28c ea. 

or 10 for $2.25 
600v. 55c 800v 60c 

1 000V 1 Amp . . . . 95c 
3 Amp 100V Surge 

Protected ea.75c 

SCR 400v 6A . . . . $3.20 

D13TI . $1.40 

ST2.90c 

MU RATA CERAMIC FILTERS 

BFB 455 .35 

SFB 455 . 66 

SFD 455B 78 


SPECIAL 

1 MONTH ONLY 
$1.00 SPECIAL. 

20—.02mf 
capacitors. 
$1.00 Ind. post. 


STEREO^HEADPHONE 

IS 


BRAND NAME—8 Ohm. 
Res 20-12 KHz. 
Wide Range. $5.95. 

Post. 50c. 



' 00 &2im\T?JzT® no ' 
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DIGITAL CLOCKS 
240V. 2W 

12 Hour, plug Seconds. 
Dimensions 169 x 72 x 
79mm 

SPECIAL—$11.7$ 

Pack and Post. 60c 
Also new models 24 Hr 
type from $16.60. 


ALL SINCLAIR AMPLIFIERS 
STOCKED 


PRINTED CIRCUIT BOARDS 

For E.A. Projects. 

11 Watt Philips 1C. 
Board 65c. 


BASIC POWER 

Supply Kit 6-12V. Contains 
Transformer. Rectifier. Capa, 
citor and instructions. 

S3.85. P. and P. 50c. 


3 WATT PER. CH. 
Amplifier Kit Comp. Bass 
and Treble Controls—Uses 
2 integrated Circuits. 
$48.00. P.-P. 60c. 



$MALLE$T RADIO KIT 
IN AU$TRALIA 
1 5/8in x 1 5/8 x 15/16ln 
Uses 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-Stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with Instruc¬ 
tions $6.75. 35c Pack-Post. 

Batteries required: 2 Mer¬ 
cury Cells Type RM675. 


POWER 

SUPftY KIT 6-12V. 

Contains transformer, recti¬ 
fier. capacitor and Instruc¬ 
tions. $3.85, post 50c. 


NEW 1970 TRAN5ISTOR 
RADIO KIT 

6 Silicon Transistors and 
complete with instruction 
book, carrying case and ear¬ 
phone, 

Special 
Wired 

~>ost and pack 


ione. 

»eclal Price . . . . $10.25 

fired.$11.75 

Post and pack 75c. 


NEW MODEL 



3 Transistor Radio Kit with 
Speakar. and Instructions 
$8.75. Plus 50c P./Pack 



ns!^i , .,Toi, ,7 R o ADro o m 

m 

PLETE with Instructions. 
Carrying Case and ear¬ 
phone. $16.50. Wired. 
Tested $18.90. Post and 
Pack 75c. 




BOYS 1 CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and instruc- 

1 0n *$2.50 p lus post 50c. 
Extra—Add-on Kit. Convert 
your crystal set to a one 
Transistor Radio. 

$1.50 Plus Battery. 


RESISTORS 

*$Vds HfSfc."- or 

All Values—5mf. 12c 
Send S.A.E. for List. 


POLYESTER CAPACITORS 

100 V—all values. .001 uf— 
.01 uf 7c. 400V price 1.25 
qtv. 


.001 uf 
.0022 

: 882 ? 

:88ll 

.0082 

.01 

.002 


18? 


12c 

12c 

12c 

14c 


: 88 ? 

:SIS 

.082 

.22 

47 


- If! 

16c 

17c 

19c 

ill 


All components, transistors 
and diodes at special prices. 
Send S.A.E. for new list. 


Postage Add 10c 
Minimum for all 
Small orders 
Certified Post 30c. 


WILLIS TRADING (0. 

PERTH C.P.O. BOX X2217, W.A. 6001. 
Shop Address: 155 SCARBOROUGH BEACH ROAD, 
MT. HAWTHORN, 24 2454 


NATIONAL CASH REGISTER CO 
PTY LTD, GFO Box 2626, Sydney, 2001. 
Electronic calculator, type NCR 18*12. 
Features include: 12-digit display; 

addition, subtraction, multiplication, and 
division performed instantly and silently; 
true credit balance; automatic decimal 
point; constant for all four arithmetic 
functions; overflow and negative lights; 
automatic clearance on + , -, x and divide; 



true portability; small enough for a desk 
drawer; weighs only 6Vzlb; display is easily 
read under any light conditions. The 
Equals key is used only for final answers 
as algebraic logic eliminates the need to 
press the Equals key after each individual 
set. An important feature is the Constant 
key. This allows processing of a constant 
addend, constant subrahend, constant 
multiplier, and constant divisor. This saves 
many keystrokes and reduces opportunity 
for error. 

PLESSEY DUCON PTY LTD, PO Box 
2, Villawood, NSW 2163. Integrated 
P-channel MOS decade counter circuits, 
types MPI23B and MP124B. Developed 
by the Plessey Microelectronics Division, 
UK, both devices provide output strobe 
and counter reset facilities and contain 
four master slave flip-flops connected as 
decade counters. Variants are available 
with and without carry output (no 
strobed) and with voltage or curren 
driving outputs. The MP123B generates : 
binary-coded decimal count-down and th< 
MP124B includes decoding gates to givi 
decimal outputs. A negative logi 
convention is used. Both devices ar< 
specified for operation over th< 
temperature range from -20 deg to +7( 
deg C, and are available in TO-5 or Dll 
package. 

E AI - E L E CTRONIC ASSOCIATE! 

PTY LTD, 48 Atchison Street, S 
Leonards, NSW 2065. Thick-film 15\ 
class B audio amplifier, type EAA-0015 
Featuring thick-film hybrid constructor 
the unit is suitable for hi-fi amplifiers, hig 
quality receivers, PA systems, and music: 
instruments. It operates continually a 
output powers up to 15W into 
conventional loudspeaker load wit 
350mV input signal. The maximum toti 
harmonic distortion is less than 0.5 pc f 
lKHz full power. Upper frequenc 
response measured at the -3dB point an 
full power is greater than 20KHz. The un 
is housed in a 2.05in x 1.05in x 0.31 i 
moulded case. Price for small quantities 
$ 18 . 

GARDNER-DENVER (AUST) PT 
LTD, 185 Briens Road, Northmead, NS' 
2152. Wire-Wrap terminal locator, mod 
14YN. A numerically controlled machii 
for semi-automatic wire wrapping < 
complex panels for computers, busine 
machines and other electronic devices, 
companion to the company’s ful 
automatic Wire-Wrap machine to meet tl 
needs of manufacturers who 
requirements are less than one millk 
wires per year. The new machine is al 
suited for handling twisted pair wires ai 
those wire gauges that are not normal 
wrapped on the automatic machine. 

TECNICO ELECTRONICS, PO Be 
12, Marrickville, NSW 2204. Distribute 
for Corning Glass Works. Miniatu 
precision resistors, type NC3. Slightly \i 
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:han half the size of the Corning NC4 
esistor, the NC3 is intended for use in 
special computer circuits and in military 
applications. Features: temperature 

:oefficient 50ppm; rated at 1/1OW at 70 
leg C or 1/20W at 125 deg C; tolerance 
Ipc; resistance range from 49.9 ohms to 
100K; rated at 200V; body size 0.145in 
long x 0.062in diameter. 

KIT-SETS AUST PTY LTD, PO Box 
176, Dee Why, NSW 2099. Stereo 
amplifier board. Based on the 10 plus 10 
\mplifier, featured in “Electronics 
\ustralia’’ in April, 1969. The unit 
contains the complete power amplifier 
)oard, and is ready for connection to the 
oudspeakers. Specifications are said to be 
is for the “Electronics Australia’’article, 
’rice is $19.60 in kit form or $21.00 
vired and tested (postage 50c). A power 
upply to suit the amplifier is available at 
>9.1 5 (postage 50c). 

NUCLEONICS ELECTRONICS AND 
[TELECOMMUNICATIONS PTY LTD, 6-8 
Clarke Street, Crows Nest, NSW 2065. 
ligh stability crystal oscillators. Plug-in 
elf-contained units operating only on 
I MHz or harmonics of this frequency, 
rhey use AT-cut quartz crystals in 
>roportionately controlled ovens, and are 
uitable for instruments, transmitters, 
eceivers and any equipment requiring 
lose frequency tolerance. The frequency 
tability ranges from l part in 1 million to 
I parts in 10,000 million per day. 

CONVOY INTERNATIONAL PTY 
LTD, 449 Kent Street, Sydney, 2000. 
Recorder sound synchroniser, Pulsync. A 
evice to enable most stereo or 
lulti-channel tape recorders (whether 
uel-to-reel or cassette) to be used as a 
aurce of sound and synchronised pulses 
rtiich will operate a solenoid-control slide 
rojector or other system. It permits the 
se of either tapes or cassettes without the 
ecessity of threading the tape through 
>ops outside the recorder, or of 
lodifying the equipment. The unit 
icords the sound on one channel and the 
mtrol pulses on the other in such a way 
tat the full reverse tracks of the tape can 
u used with no audible pulse signals in 
le recording. 

NOYES BROS PTY LTD, Frederick 
reet, St Leonards, NSW 2065. Agents 
r Crompton Parkinson, UK. Compact 
mtactors, KT series. A complete family 
* contactors, within a minimum number 

units, whose capacity accommodates a 
nge of motor horsepowers from 0 to 
>0. Of modern, light-weight, block type 
isign, the contactors are 
;ctromagnetically operated and supplied 


WARBURTON FRANKI PTY LTD, 
PO Box 182, Chatswood, NSW 2067. 
Agents for Societa Generale 
Semiconduttori (SGS), Italy. High level 
logic circuits, types HI22 and HI24. The 
HI22 is a quad 2-input NAND gate and 
the HI24 a dual 4-input NAND gate. Both 
devices have passive pull-up outputs to 


allow wired-OR operation. Like the 
previous eight elements in this family, 
they offer the advantages of 5V DC, noise 
immunity, high signal levels, wide supply 
voltage tolerances and high fan-out. The 
HI 22 and HI 24 are suitable for 
applications in industrial equipment, 
computer peripheral circuits, 
telecommunication systems and avionics. 
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de-solder 
quickly 
no damage 


The removal of solder from printed circuit 
terminations needs to be fast, complete and 
without damage to the circuit board. 

The best tool for this work, and one which 
you can use with absolute confidence, is 
the Adcola M207. 

Six de-soldering tips of different face 
sizes are available, all with a stainless 
steel lining to extend tip life and all 
sealed to prevent seizure in the 

There are three different re-flow 

solder heads for removing multi- H 

pin packages and six different 

non - seizing soldering tips ^ 

which slip easily in the M207 / 

unit. All are illustrated in our 

brochure. Please ask us to W 

send it to you. ¥ 


A r^r^rW Se,ection is simple; from our brochure. Yours for the asking. 

ADCOLA PRODUCTS 


PTY. LIMITED 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606) 
S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 
OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 
W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) 


RA6 


th either a DC or AC coil. All contactors 
fully insulated, tropic proofed and 
eptable to heavy industry. They can 
urate continuously at 1200 operations 
hour with higher operation permissible 
h appropriate de-rating. Each KT 
itactor type has been satisfactorily 
ted by the Sydney County Council for 
npliance with AS C63-1965, clauses 
.4 and 5.2.5. 
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IRH Components 

now offers oil tight control devices 



Flush 

head 

switch 


_ Jumbo 
indicator 


Joy stick 
controller. 


Illuminated 
selector 
switch ^ 


Manufactured b 
Yoshida, Elec. Ind. Japa 


at the lowest cost 
in the widest range... 
of the best quality... ex stock... 

For information on these new products plus all the standard units 


Please send me your catalogue on oil tight control devices 

IRH COMPONENTS PTY. LIMITED 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. 

NAME:., r .^.... 

COMPANY:..... 

ADDRESS:.....Postcode:. 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 


INTERSTATE TELEPHONES 

MELB. VIC. 44 S021 
ADEL. S.A. 23.1971 
PERTH W.A. 8.2271 
BRIS. QLD. 70.2141 


THE COMPONENT DIVISIC 
OF IRH INDUSTRIES LIMIT 


879 
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LEROYA INDUSTRIES PTY LTD, 

36 Hay Street, Subiaco, WA 6008, has 
sen appointed sole Australian distributor 
>r McIntosh amplifiers. These solid-state 


amplifiers are suitable for both domestic 
ana industrial use, and come in sizes of 
SOW, 100W, 2 10W and 350W. 

Distortion is typically less than 0.1 per 
cent at any frequency 
from 20Hz to 20KHz 
at full power, and less 
at lower powers. The 
output stages are pro¬ 
tected ‘by tempera¬ 
ture sensing and 
current limiting de¬ 
vices. A three years 
parts and labour free 
service contract is 
given with every 
McIntosh instrument. 


'iHiiiuiuiiimmiuimiiiimmmmiiiuiniiiinim 

CANADIAN AERO SERVICE LTD, 
14 Miller Street, North Sydney, NSW 
)60, has an airborne Bendix infrared 
anner installed in a De Havilland 
Beaver” aircraft which is available for 
isignments throughout Australia. The 
ympany can undertake any size job from 
nail-area isothermal mapping surveys to a 
irvey of an entire state or country. Some 
jplications of the thermal mapping 
rstem are: water pollution detection; 
ush fire detection and mapping; 
gtection of disease in crops; surface and 
ib-surface water mapping, etc. The 
manner unit provides for direct image 
icovery on 70mm film recording in the 
5 to 5.5-micron window range. Alternate 
strumentation is available at the 8.0 to 
LO-micron range. Films are returned to 
ise to be read. 

CONTRONIC IMPORTS, PO ^ox 176, 
ee Why, NSW 2099, is a newly formed 
vision of Kit-Sets Aust Pty Ltd. The new 
impany is a wholesaler and supplier of 
ramie, polyester, and electrolytic 
pacitors and of carbon potentiometers, 
aerations have commenced with 100V 
fellow-Cap” ceramic capacitors in the 
ige 2.2pF to 5,000pF, which are now 
ailable ex-stock. The company is seeking 
stributors for this line. 

PHILIPS INDUSTRIES LTD has 
nounced that Melbourne metallurgist Mr 
mes H. Cole, MSc has won the first 
ilips Award, which was presented in 
dney recently. Mr Cole won the award 
’ a paper he delivered to the Victorian 
inch of the Non-Destructive Testing 
sociation of Australia. His paper was 
titled “The interpretation of 
iographs of aluminium alloy, sand 

inminninniuuiinTniiTiuiiiuiniiinimininuiTinTimiinmniTiiimuniiiii 

emote Control Unit 



1 A remote control unit RC-4A. This 
t provides comprehensive base 
ion control facilities for larger 
iodelephone systems. It also 
vides communication between the 
rat or and an extension or between 
msions. Twelve extensions are 
lable. There is provision for further 
ional facilities. (Engineering 
ducts Division, Amalgamated 
dess (A 'siaj Ltd, PO Box 96, North 
le, NSW 2113 } 


castings and the influence of the 
metallurgical characteristics of the alloys 
on the Defence Standards Laboratories, 
Department of Supply, characteristics of 
the alloys on the defects present.” Mr Cole 
works for the Defence Standards 
Laboratories, Department of Supply, 

SIXTEEN MILLIMETRE 
AUSTRALIA PTY LTD, GPO Box 4778, 
Sydney, 2001, has appointed Mr William 
S. Cutbush as general manager in 
succession to Mr R. A. Bullen, who has 
become assistant to the managing director. 
Mr Cutbush was previously marketing 
manager for Edgell’s. 

MOBILE COMMUNICATIONS, PO 
Box 105, Clayton, Vic. has announced 
the appointment of Mr Angus F. Dawes 
as national sales manager. Mr Dawes was 
formerly with RCA in Melbourne and 
previously to that spent 20 years with 
the Electronics Industries/Pye group. 

IRH INDUSTRIES LTD, The Crescent, 
Kingsgrove, NSW 2208, has announced 
that Mr James Hatty, who has been chief 
executive of the company for more than 
five years with the title of director and 
general manager, has been appointed 
managing director. 

LITTON INDUSTRIES INC, USA, has 
announced the appointment of Mr 
Richard N. Lambert as South Pacific and 
Far East manager for Aero Service 
Corporation and as general manager for 
Canadian Aero Service Ltd in Sydney. 
Both companies are divisions of Litton 
Industries. Mr Lambert was previously 
assigned to the Philadelphia office as 
manager, exploration department. 

LEVIANT INTERNATIONAL INC, 
641 Lexington Avenue, New York, NY 
10022, USA. High-speed Cassette Tape 
Duplicator. The master tape may be either 
reel-to-reel or cassette. The duplicator is 
available in two versions: model DC 1542 
is a two-track mono, and model DC1 544 is 
four-track stereo. Either model will 
duplicate up to 60 30-minute cassettes 
every hour, and with optional accessory 
equipment this can be increased to 300 
cassettes per hour. The frequency response 
of the copied tape is 80Hz to lOKHz plus 
or minus 3dB with a high signal to noise 
ratio. The units weigh 55 pounds each and 
are easily portable. 

DIGITAL EQUIPMENT AUSTRALIA 
PTY LTD, 75 Alexander Street, Crows 
Nest, NSW. 2065. Mini computer, type 
PDP-11. Designed to supplement the 
company’s range of computers (PDP-8 to 
PDP-15). Typical applications include 
process control, nuclear physics, and 
commercial data processing. The PDP-11 
is a 16-bit computer with a single 
high-speed universal bus for data transfer 
between the central processor and other 
devices. All processors, memories and 
peripherals are electrically and 
mechanically modular sybsystems which 
are simply plugged into the universal bus 
to form virtually any combination. 


BATTERY 

SAVER 

A/C ADAPTOR 

Permits A/C Mains 
operation of 
Transistors and 
other 6-9V Battery 
Powered Equipment! 


? 


6 or 9 volt (nominal) 

| selected by external 
switch. 

• Double insulated for 
I absolute safety. 

• Handsome cabinet 
1 complete with 3-pin power 
| point plug, and radio lead 

with plug. 

!• Suitable for any 
6 or 9 volt battery 
| operated transistor 
equipment. 

|* Measures 3V2" x 2 V 2 " x 2".| 

APPROVED by ELEC. SUPPLY AUTHORITIES. 

PS. 64. Specially for Tape Recorders! 

PS. 82. Specially for Transistor Radios! I 


A & R Electronic 
Equipment Co. 
Pty. Limited 


SALES OFFICES 

VIC.: 30-32 Lexton Rd., Box Hill. 

89 0238. 

NSW: 82 Carlton Cr., Summer Hill. 
798 6999. 

SAj 470 MorphettSt.. Adelaide. 
516981. 

INTERSTATE AGENTS 

QLD: R. A. Venn Pty. Ltd.. Valley. 

51 5421. 

WA: Everett Agency Pty. Ltd.. West 
Leederville. 8 4137. 
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YOURS FREE FOR 7 DA YS 

The famous “COMMON CORE" Series of Manuals on 


RAqi/% ELECTRICITY [5 vols.] 
DMOlU ELECTRONICS [6 vols ] 

You'll find it easy to learn with this outstandingly successful The books are based on the latest research into simplified 
new pictorial method — the essential facts are explained in learning techniques. This has proved that the Pictorial 
the simplest language, one at a time; and each is illustrated Approach to learning is the quickest and soundest way of 
by an accurate, cartoon-type drawing. gaining mastery over these subjects. 


POST NOW FOR THIS OFFER! 

TECHNICAL BOOK AND MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE — PHONE 32 3951 


Please send me Without Obligation to Purchase, Basic Electricity / Basic Electronics on 7 
Days’ Free Trial. I will either return set. carriage pa'a. In good condition within 8 days 

or send down payment of *** -■ ^ 

~1.00. Down payment of ! 

~ $13.66 (Basic 


$2.50 (Basic Electricity) followed by 5 fortnightly payments of 

-- - 32.50 (Basic Electronics) followed by 5 fortnight 1 '' 

2.50. Alternatively, I will send $11.00 (Basic Electricity—5 parts), 
lectronlcs—6 parts) post free. This offer applies to Australia only. 


Tick against set required (only one set allowed at a time on free trial). 
0 BASIC ELECTRICITY 0 BASIC ELECTRONICS 


Signature 


(If under 21. signature of parent or guardian) 


Name 

BLOCK LETTERS BELOW 


£ull* 5 )ostal ' 



ALSO AVAILABLE IN THE SAME SERIES: —Payment with order only 

FREE TRIAL OFFER DOES NOT APPLY TO THOSE BELOW 


BASIC SYNCHROS and SERVOS 
BASIC ELECTRONIC CIRCUITS 
BASIC INDUSTRIAL ELECTRICITY 


Those three sets are each of two parts and contain 
between 240 and 288 pages, 300 illustrations and 
are uniform in size with BASIC ELECTRICITY and 
BASIC ELECTRONICS. Each set of two volumes is 
priced at $5.90 plus postage 50c. 


BASIC TELEVISION, PART ONE: This is a new series, part 2 of which will be 
published at a later date. Uniform with other titles in this series. 

Price $3.60, postage 30c. 

THE PURPOSE OF THE MANUALS is to train technicians, not high grade engineers. They are, 
therefore, admirably suited for self-instruction and for use in Colleges and Technical Institutes; also 
for Apprentice Training Schemes in many branches of industry. 

PUBLISHED BY THE TECHNICAL PRESS LTD. LONDON 


TECHNICAL BOOK & MAGAZINE CO PTY. LTD. 

295-299 SWANSTON STREET, MELBOURNE 3000. Tel.: 32 3951 

Please post by return the items ticked for which I enclose Name. 

remittance of $. 

Basic Synchros and Servos. D ress. .. 

Basic Electronic Circuits. □ . 

Basic Industrial Electricity. □ 

Basic Television, Part One. E . 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Solid state circuit design 


SOLID STATE CIRCUIT DESIGN AND 
OPERATION, by S. R. Prentiss. 
Published by TAB Books, Blue Ridge 
Summit, Pennsylvania, 1970. Hard 
covers, 5%in x 8 3 /4in, 272pp, many 
circuits and diagrams. Price in 
Australia $12.50. 

In my opinion, this recent publication 
from Tab Books is one of the poorest 
books on solid state electronics yet to 
appear. It gives every evidence of being 
altogether too hastily produced. 

In both conception and planning the 
book seems muddled. It includes material 
suitable for the complete tyro, yet lacks a 
suitable introductory section which would 
be essential for the book to serve as a basic 
textbook. On the other hand, it does not 
go nearly far enough into design theory 
&nd practice to be of value as a manual for 
the junior engineer and technician. The 
material presented is thus unlikely to be of 
much value to anyone, for those capable 
Df understanding it will probably find 
ittle that they do not already know. 

As if this were not enough, the 
tandard of presentation is low. Although 
think that I can fairly claim to have a 
easonable grasp of solid state device 
>peration and circuit design, I must 
onfess that I found many of the 
xplanations in this book almost 
1 comprehensible. Those, which were not 
d, often seemed either misleading or 
rroneously oversimplified. Where the 
tuation is simple, the author often seems 
) have made it appear complex; and also 
ice versa. Unfortunately I cannot give 
uotations to support these claims, 
ecause the publishers expressly forbid 
s-publication of the content in any 
lanner; however I would refer interested 
jrsons to such examples as the 
ixplanation” of thyristor operation on 
ige 26, the statements about bipolar 
turation currents on page 34, and the 
ction on FET amplifier stage “design” 
l pages 76-77. 

According to his preface, the author 
liberately omitted the “tedious” 
rivation of equations and design 
rmulas, with the idea of producing a 
Tactical” book with ready-digested 
ithematics into which the reader may 
nply “plug in his values and produce a 
jful answer” (sic). Unfortunately he has 
o failed to give any sort of qualitative 
planation or what the equations and 
•mulas are all about, so that it seems 
likely that any reader who does in fact 
;d a book of this type will have even the 
ntest idea of what to do with his 
jwers when and if he has “produced” 
;m. 

I should perhaps also add that the 
3k contains a relatively large number of 
)ographical errors, mistakes in diagrams 
1 misplaced block captions. In one 
tion (pp. 144-150) a complete series of 
cks have transposed captions, while 
re are quite glaring errors in numerous 
cks. All of which suggests inadequate 




production checking by both author and 
publisher, surely. 

In summary, then, this is a book which 
I cannot in any sense commend, and in all 
conscience must in fact condemn. To 
anyone seeking a readable practical 
introduction to solid state device and 
circuit operation, I would suggest that 
they give it a wide berth. 

The review copy came from the 
Australian agents for TAB Books, 
Grenville Publishing Company. (J.R.) 

Transmission lines 

THE PHYSICS OF TRANSMISSION 
LINES AT HIGH AND VERY HIGH 
FREQUENCIES, Volume 1, by P. 
Grivet. % Published by Academic Press 
Inc (London) Ltd. London, 1970. 
Hard covers, 6^in x 9V6in, 453pp, 
many diagrams. Price in UK 150/-. 

If I may loosely paraphrase a famous 
epigram, it seems likely that had not 
transmission lines already been in use, 
applied mathematicians would have found 
it necessary to invent them, at least as a 
hypothesis. For, as Professor Grivet points 
out in his preface, they have very great 
pedagogic value, being in fact one of the 
few physical electromagnetic structures 
simple enough to allow the construction 
of an exact theory capable of describing 
actual behaviour clearly and precisely. 

In this treatise on transmission line 
theory, written for the senior 
undergraduate student, the author 
approaches the subject primarily from the 
standpoint of circuit theory. However as 
he stresses in the preface, considerable 
care has been taken to avoid dogmatism in 
treatment, and the links which exist with 
the field theory approach are shown 
wherever these are appropriate. The book 
is actually an expanded version of part of 
the author’s lectures on electromagnetic 
waves, given in Paris and in Orsay, where 
he is Professor of Electronics at the 
Faculty of Sciences. 

The book has eight chapters, titled: 
1 - Transmission Lines for High 
Frequencies; 2 - The Primary Coefficients 
Defining the Homogeneous Infinite Line: 
Cl, LI, R1 and Gl; 3 - Methods of 
Calculating Cl, LI and Rl; 
4 - Differential Equations of 
Lines - Classification and Fundamental 
Properties of the Solutions; 5 - The 
Quasi-Monochroma tic Wave and the 
Modulated Signal-Group Velocity, 
Energy Velocity; 6 - Properties of 
Travelling Harmonic Waves; 7 - Structures 
and Applications of some Particular 
Transmission Lines; 8 - Pulsed Operation 
and Transmission Lines. Each chapter 
concludes with mathematical appendices 
and a bibliography, while the book itself 
ends with author and subject indices, and 
a classified list of tables. 

Although a translation from the 
original French, the text is clearly 
readable, and is concise but not cryptic. 


The book is provided with many 
illustrative diagrams, and with varied 
practical examples and problems. The 
latter include examples of considerable 
contemporary interest, such as microstrip 
lines and superconducting lines. 

In short a most scholarly treatise on 
transmission lines, and one which should 
be of considerable interest to 
undergraduate students and their lecturers. 

The review copy came direct from the 
publishers in London, and no information 
was supplied regarding local price and 
availability. (J.R.) 

Receiving antennas 

THE PRACTICAL AERIAL 
HANDBOOK, 2nd Edition, by 
Gordon J.' King. Published by 
Newnes-Butterworths, London. Hard 
glossy covers 9 , /2in x 6in, 232pp., 
many circuits, diagrams and pictures. 
Price in Australia $10. 

This new edition has immediate eye 
appeal, with its glossy hard cover and good 
quality paper, which is generally 
associated with better text books. The 
quality of the printed word and the 
excellence of the diagrams and other 
illustrations, leave little to be desired. 

This is essentially a book on receiving 
aerials of the type required on the 


RADIO 

ENTHUSIASTS 

Learn amateur radio 
in your spare time. 


Whatever your interests are in amateur 
radio, there’s a Stott Radio course for 
you. Easy to follow. Practical. Modern. 
Guidance all the way by top-flight radio 
engineers. 

Radio For Amateurs Course: 

Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, de¬ 
sign, construction and operation. Let 
Stott’s show you how. 

Amateur Operator’s Certificate Course: 

Broadcasting is fascinating. Stott’s offer 
an entirely new course that enables you 
to sit for the Amateur Operator’s Certifi¬ 
cate of Proficiency examinations with 
complete confidence. Get full details 
now. 


r ■ P OST THIS COUPON TODAY- - - * 

! S lu lls W i 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000 g 

383 George St., Sydney, 2000 
290 Adelaide St., Brisbane, 4000 
45 Gilles St., Adelaide, 5000 
I 89 St. George’s Terrace, Perth, 6000 | 

J Please send me, free and without obligation, J 
J full details of your courses in Radio for ■ 
J Amateurs. 

J Mr, Mrs, Miss. J 

J Address. J 

J .Age. ! 


No sales representative will call 
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you can be fully trained and 
equipped to start your own 
business in electronics 



without giving up 
your present job. 


It can be done through our unique electronics 
training programme. It combines the theory 
and practical application of electronics in a 
simple, logical and effective manner. We call 
it the TECHNIPAC system. 

The training programme consists of 26 
separate TECHNIPACS. There is no contract 
to sign, you order and pay for each TECHNI¬ 
PAC as you are ready for it. You carry out over 
400 experiments on electronic circuits and 
see how they work ... including the assembly 
of a first class testing console, the 
TECHMARK II. 

The TECHNIPAC system includes highly 
specialised tools and parts enabling you to 
assemble your own first class professional 
testing console (see above). The tools and 
console are yours to keep. You are ready to 
start your own business without any further 
outlay! 

For further information about the TECHNIPAC 
system and how you can earn big money full 
—or part time, send for free, comprehensive 
literature now. 
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We guarantee that no salesman will call o 
you. 

Iechnipac 

Technical Training International Pty. Ltd. Hea 
Office: 955 Pacific Highway, Pymble, N.S.W. 207^ 
Tel. 449 5756. Send coupon to: Technipac Systenr 
Pty. Ltd., P.O. Box 328, Chatswood, N.S.W. 206' 


To: Technipac Systems Division, 

Technical Training International, 

P.O. Box 328, Chatswood, N.S.W. 2067 

Please send me the free literature, including the 
brochure, "Electronics, Technipac and You". I under¬ 
stand no salesman will call. 

Name:___ 

Street:- 


City:--Age:- 

State:_.. Postcode:_ 
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me Stic scene. Due emphasis is given to 
evision and FM aerials, their type and 
le. Altogether, there are eight chapters, 
th an appendix of eight sections. A 
mprehensive index is also included. To 
r e the reader some idea of the material 
vered, here is a list of the chapter and 
pendix headings: 

1 - Propagation of Radio Waves; 

- Principles of Aerials and Feeders; 

- Practical Aerial Systems; 4 - Aerial 
loice, Erection and Maintenance; 

- Signal Combining and Splitting; 

- Signal Boosting and Booster 
nplifiers; 7 - Shared Aerial Systems; 

- Radio and Television Interference, 
jpendix I - Aerial Dimensions; 

- Aerial Erection and the Law; 

- Aerials for Colour Television; 

- Aerials for Stereophonic Radio; 
- Earthing and Lightning Protection; 

- DX Reception on VHF and UHF; 
I - UHF Stations Carrying ITA 
15-Line Colour/Monochrome 
ansmissions by About the End of 1970; 
[II - Stations Scheduled for 
iree-Programme Working in 1971. 

To enlarge on the above list, the 
ening chapters deal with aerial theory 
d propagation and cover some 
:eresting types of aerial, such as the 
ime, slot, ferrite rod and Yagi, along 
th various types of baluns. The main 
>rk deals with TV aerials, more 
rticularly in the UHF region. In short, 
sre is a lot of interesting and useful 
iterial here, very well presented. 

There is a “but” however. While a lot 
the information is of a general nature 
i useful to all interested in the subject, 
>re is much material which is local to 
5 British scene. This reduces the value of 
s book to other readers. A further 
stacle is the price. Have a good look 
ore you buy, to make sure that the 
terial is what you need and decide 
ether or not it is worth the outlay. 

Our copy came direct from the 
stralian office of the publishers but 
>ies should be available through all 
tinical booksellers. (I.L.P.) 

ome audio 

ITALLING AND SERVICING HOME 
AUDIO SYSTEMS. By Jack Hobbs. 
Published 1969 by TAB Books, Blue 
Ridge Summit, Pa 17214, USA. Stiff 
paper covers, 256 pages 8 Y 2 x SV* in, 
illustrated by diagrams and 
photographs. Australian price $6.15. 
Hard cover edition $9.95. 
teeing this title on the bookshelves, 
might easily jump to the conclusion 
it is yet another volume about 
estiQ hi-fi systems - how to select 
1 , install them and, perhaps, keep them 
ating efficiently. In fact, the purpose 
coverage of the book is quite different 
1 this. 

1 the preface, the Author is at pams 
oint out that the book is not meant 
he hobbyist, nor for the technician or 
ceman who is content merely to 
on doing what he’s been doing, 
he Author’s conviction seems to be 
servicemen can enlarge both their 
;ons and their income by involving 
selves in the many audio devices 
h are found in and around the 
jrn home. 

he “meat” of the book starts with 
ter 3 , dealing with the servicing of 
jstic AM radio receivers. This material 
s to be at a curiously elementary level 
ding, as it does, a block schematic 
ing the sequence of stages in a typical 
het. Perhaps the material has been 
tied mainly for the sake of 
deteness. 

[ 


Chapters 4 and 5 deal respectively with 
FM tuners and the servicing of FM/Stereo 
equipment. This would certainly be useful 
material but, unfortunately, it is of little 
practical value in Australia, as yet. 

Chapters 6 , 7 and 8 deal with audio 
amplifier and pre-amplifier circuitry (all 
solid-state) with power supply 
arrangements, and with the kind of 
domestic “combination” equipment in 
which such circuitry features. 

Then follow chapters on tape recorders 
and players, mobile radios and tape 
players, and automatic record players, 
installations (nine pages only). About the 
same space is given to home and 
installations (9 pages only). About the 
same space is given to home and business 
intercoms but (again curiously) 
commercial sound reinforcement rates 23 
pages. 

One must assume that an author with 
the experience of Jack Hobbs would have 
correctly judged the needs of US readers 
but, through no fault of his, a good deal of 
the material is inappropriate for Australia. 
This would make it hard to justify 
spending $9.95 on the hard cover edition 
but the paper cover version could be a 
worthwhile investment for the serviceman 
who may have ideas of breaking out of the 
weary circle of goggle-boxes. 

Our copy came from Grenville 
Publishing Co Pty Ltd, 401 Pitt St, 
Sydney 2000. (W.N.W.) 

Beginners guide 

BEGINNERS GUIDE TO RADIO. By 
Gordon J. King, Assoc IERE, 
MIPRE, MRTS. Published 1970 by 
Newnes-Butterworths, London. Hard 
covers, l l A x 4 1 /2in, illustrated by 
diagrams and photographs. Price in 
Australia $3.55. 

Don’t be surprised if this title seems 
familiar from way back, because a first 
edition was published in 1955, from the 
pen of F. J. Camm. The text has been 
revised and up-dated through the years 
but, tor this seventh edition, it has been 
entirely re-written by author Gordon 
King. 

It is, indeed, a book for beginners. It 
assumes no prior knowledge of the 
subject - only a willingness and ability on 
the part of the reader to follow the text 
through from beginning to end. 

As expected, it starts with the nature 
of matter, the electron and the movement 
of electrons, leading to an explanation of 
current flow. 

Chapter headings are as follow: 
Electricity and Magnetism. Radio Waves 
And Propagation. Modulation. Radio 
Components And How They Work. 
Loudspeakers, Headphones, Pick-Ups, 
Microphones, Matching. Valves And 
Transistors. Radio Aerials And Tuning. 
The Radio Transmitter. Circuit Principles 
And Techniques. Radio Receiver 
Principles. Disc Record Players And 
Radiograms. Hi-Fi Reproduction. 

Sample reading of the text turned up a 
few stray words which we considered 
might have been better chosen and a 
couple of instances where clarity seemed 
to have been sacrificed for brevity. We 
noted an error in the text at the head of 
page 102 , while the detection diagram on 
page 135, though often shown in this 
form, is not strictly correct. 

However, these are relatively minor 
matters when considered against the book 
as a whole and do not defeat its value. If 
you are looking for a simple explanation 
of what radio is all about, or if you are 
looking for a Christmas present for a 


LESA OFFERS 
AUTOMATIC 
TURNTABLE 
PERFECTION 


Encel offers you this Italian 
masterpiece of precision 
engineering for the first time in 
Australia, priced most 
attractively at $149.00 
(inc. sales tax), complete with 
tonearm. Price in America is 
$179.00. The American High 
Fidelity Magazine (August 
1970) describes the Lesa PRF 6 
as a "superb automatic 
turntable that performs 
admirably and is a joy to use, 
both as an automatic and as a 
manual. It can be adjusted to 
any of its three speeds with 
complete accuracy with built-in 
vernier and illuminated strobe 
dial. The Lesa's tonearm is also 
of excellent design. Our editorial 
hat is off to the people in Milan 
who created the new Lesa I" 

Write in now for copies of this 
review and technical data on 
this outstanding unit, which 
incorporates all the most 
advanced devices to ensure 
superb hi-fi reproduction. 


ENCEL OFFERS 
FINE STEREO AT 
KEENER PRICES! 

$709.00 (inc. sales tax) 

Cambridge P40 amplifier, 

Lesa PRF6 automatic turntable, 
Grace F8L cartridge. 

Two Celestion "Ditton 15" 
speakers and oiled wood base 
and lid for turntable. 

$449.00 (inc. sales tax) 

Lux SQ 77TW amplifier, 

Micro MF-111 turntable. 

Micro 3100/e cartridge. 

Two Sonics AS 303 speakers 
and oiled wood base and lid 
for turntable. 

$259.00 (inc. sales tax) 

Sound SAQ 203 amplifier, 

J. H. "Encore" turntable. 

Lustre ST510D arm, 

Shure 44/7 or Micro 2100/5 
cartridge, Two Sonics AS 61 
speakers and oiled wood base 
with lid to house amplifier 
and turntable. 


HSAD OFFICE: 431 BRIDGE ROAD. 

RICHMOND. VIC. 3121 
TEL 42 3762 

SYDNEY STORE: GROUND FLOOR, 

2 SM BUILDING. 257 CLARENCE STREET. 
SYDNEY, N.S.W. 2000 
TEL. 29 4563, 29 4564 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 
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Approach to 



the Original 


"Natural Sound" 


TONE ARMS 



Universal type with plug in head shell. 
Direct reading stylus pressure control 
system. Overall length: 320 mm. Tracking 
error: less than 1° 3". Recommended 
cartridge weight: 5-24 grams. List Price: 
$37.50 



AT—1501 

Made of carefully selected materials with 
an extraordinarily durable mechanism 
which maintains good performance over 
long periods. Overall length: 365 mm. 
Tracking error: 1° 30". Recommended 
cartridge weight: 8-28 grams. List Price: 
$51.00 



AT—1503 

Specially selected materials are used to 
manufacture this extraordinarily durable 
mechanism. Universal type plug-in heads. 
Calibrated stylus pressure. Overall length: 
340 mm. Tracking error: less than 1° 
55". Recommended cartridge weight: 8-28 
grams. List Price: $49.00 



AT—1901 


A low cost arm with simplified mech¬ 
anism, but maintains precision bearings. 
Universal type, accepts standard plug-in 
heads. Direct reading calibration of stylus 
pressure. Overall length: 275 mm. Track¬ 
ing error: less than 3° 3". Recommended 
cartridge weight: 5.5-17 grams. List 
Price: $22.50 


Most people prefer 
“natural sound" . . . and 
natural sound starts with 
Audio-Technica. 

All Audio-Technica light¬ 
weight pick-ups will repro¬ 
duce the groove, the whole 
groove and nothing but the 
groove. This is the reason 
why Audio-Technica can¬ 
not help sounding natural 
if the record and the rest 
of the reproducing equip¬ 
ment are of equally high 
quality. 

Extreme clarity, precise re¬ 
production of transients, 
complete lack of coloura¬ 
tion, vivid presence — 
natural sound is immedi¬ 
ately apparent to the 
listener. 

Audio-Technica is used by 
the leading manufacturers 
producing a variety of 
stereo equipment and in 
hundreds of thousands of 
homes where people listen 
to music. 

As well as being used by 
enthusiasts in many coun¬ 
tries Audio-Technica pick¬ 
ups are now being used by 
many broadcasting and 
television authorities to 
provide the best in play¬ 
back. 



Introducing the 
AT—VM§ 


VM (V-magnet) type stereo cartridge. 
Light weight moving element suppor¬ 
ted by wired damper mechanism. 
Designed to minimise tracking dis¬ 
tortion. A newly developed highly 
polymerised crystal compound is used 
for the suspension string. A feature 
is easy stylus replacement. Freq. re¬ 
sponse 20-25,000 Hz. List Price: $17.83 


AT-35S VM (V magnet) type. A top 
quality cartridge. Freq. response 10- 
25,000 Hz. List Price: $31.90 


AT33 (AT3) VM type (V magnet). 
Exceptional channel separation. Freq. 
response 20-20,000 Hz. List Price: 
$16.00 


AT66 (AT6) DM type. Good channel 
separation. Freq. response 0-20,000 
Hz. Tracking force 0.5-2.5 gr. List 
Price: $10.30 


AT-21S DM (twin magnet) type. Wide 
range, superb tracking—wired damper 
mechanism. Freq. response 10-25,000 
Hz. List Price: $17.85 


AT-13M New type moving coil type 
for professional use. Specially de¬ 
signed for mono reproduction from 
stereo records. List Price: $21.50 


EXTRA FEATURES: The AT21 and 
AT35 can also be supplied with ellipti¬ 
cal stylii. AT21X—List Price: $26.90. 
AT35X—List Price: $41.95 


0QD0[|(D=U8GG]a)[IG@ 


Distributed by 


JACOBY <_ 

MITCHELL 

SYDNEY—28 2651 • MELBOURNE—30 2491/2 • AOELAIDE—53 6117 . 
BRISBANE—2 6467 • PERTH—28 8102 • LAUNCESTON—2 5322 . Agents 
CANBERRA—47 9010 • N’CLE—61 4991 . PORT KEMBLA—4 2071. 


To: Jacoby, Mitchell & Co. Pty. Ltd. 

469-475 Kent St., Sydney. N.S.W. 2000. 

I Please send me information on Audio-Technica products and neares 
| Audio-Technica Retailer 

| NAME...____ 

! ADDRESS____ • _..... ... 


.POSTCODE. 

JM/18 ( B ) 7QEA57 
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oteniial enthusiast, this little book by 
Jordon King should fill the bill. Our copy 
ame from Butterworth & Co (Aust) Ltd, 
0 Loft us St, Sydney 2000. (W.N.W.) 


?SG£ publication 

MATEUR RADIO TECHNIQUES by Pat 
Hawker, G3VA. New enlarged 
edition. Published by the Radio 
Society of Great Britain, London, 
England. Nearly 500 diagrams. Soft 
covers, 208 pages 9*/2in x 7%in. 

This, the third edition of Amateur 
adio Techniques, is a somewhat enlarged 
srsion of the second edition which was 
ublished two years ago. The first edition 
as published in 1965 with the title 
Technical Topics for the Radio 
mateur" and compiled by Pat Hawker 
om his monthly feature in what was then 
nown as the RSGB Bulletin. 

By now, all but the newcomers to the 
nateur fraternity will be familiar with 
at Hawker’s writings, which are aimed at 
seping the amateur abreast of the times 
i the latest developments. Indeed, the 
riter included, has come to look forward 
) see what Pat has to offer each month, 
> interesting in his presentation. 

His newest book is perhaps the pick of 
1 the items which he has presented since 
le inception of the feature in the 
ulletin. No claim is made to this being a 
xt book. Nevertheless, the information 
mtained in its pages, particularly on 
miconductors, is a most valuable 
ference and source of study for those 
10 may be just entering the field. The 
st of the chapters, which are the same as 
fore, with a considerable amount of 
aterial added, are a source of ideas for all 
:hnically minded amateurs. 

For readers not already familiar with 
5 chapter headings, here is the list: 
- Semiconductors; 2 - Components and 
instruction; 3 - Receiver Topics; 

Oscillator Topics; 5 - Transmitter 
pics; 6 - Audio and Modulation; 

Power Supplies; 8 - Aerial Topics; 9 
ult-Finding and Test Units. 

Following the last chapter is an 
>endix which lists the IFs of all the 
ter known commercially built receivers, 
m those of war-time vintage to the 
sent day. To many readers, this would 
a most valuable list of sometimes hard 
get information. Finally, there is a 
iprehensive index. 

If you already have a copy of the 
md edition, then it would be wise to 
jrmine beforehand whether it is worth 
additional outlay for an increase of 
ut 33 per cent extra information. If 
do not have a copy, then I suggest 
t you get one without delay. 

The review copy came direct from the 
io Society of Great Britain and copies 
aid be available through technical 
ksellers and possibly through the 
jless Institute of Australia, in the near 
ire. The Australian price is not given 
the British price is twenty shillings 
ling. (I.L.P.) 


ERAIURE—in brief 

TELECOMMUNICATION JOURNAL. 
37, No. 9, September 1970. Published 
the International Telecommunication 
On (ITU), Place des Nations, 1211 
leve 20, Switzerland. Contains the 


following articles: Report on the 
telecommunication service at the IXth 
European Athletics Championship, by T. 
Scroubis, Hellenic Telecommunications 
Organisation: International 

telecommunications - testing a 
forecasting model of demand, by W. 
Naleskievicz, Cleveland State University; 
Some aspects of regulations for 
broadcasting including television, by A. 
Berrada, member of the International 
Frequency Registration Board. 

Under the heading “Ideas and 
Achievements’’ are included reports on: 
Marseilles-Beirut telecommunication link 
by submarine cable; a new class of 
semiconductor device — the charge 
coupled device (CCD); a telephone trunk 
route with a capacity of 97,200 circuits. 
The section on “Union Activities’’ carries 
reports of meetings of CCITT Study 
Group XI (Telephone signalling and 
switching) and Study Group XV 
(Transmission systems). 

BISHOP GRAPHICS INC, USA, has 
published a technical bulletin, No. 
1003-A, reporting the results of a 
pre-production test on Circuit Zap boards. 
The test of the pre-etched, 
pressure-sensitive copper circuit 
component patterns was conducted by an 
approved defence electronics supply 
centre laboratory. According to the 
report. Circuit Zaps showed no visible 
evidence of deterioration under exposure 
to extremes of temperature, 
environmental changes and vibration. 
Inquiries to the Australian representatives, 
Circuit Components (A’sia) Pty Ltd, 460 
Bexley Road, Bexley, NSW 2207. 

PLESSEY MICROELECTRONICS 
DIVISION, in the UK, has published a 
product summary listing the current range 
of integrated circuits and other 
semiconductors. Devices covered include 
MOS transistors, analog switches, logic 
switches and shift registers, matched 
transistors, consumer circuits. RF 


amplifiers, limiting RF amplifiers, 
telecommunications circuits, industrial 
linear circuits, interface circuits, 
opto-electronic devices, and microwave 
devices such as Gunn diodes and gallium 
arsenide FETs. Inquiries to Plessey Ducon 
Pty Ltd, PO Box 2, Villawood, NSW 2163. 

R. H. CUNNINGHAM PTY LTD, GPO 
Box 4533, Melbourne, 3001, has 
published its 1970-71 catalog of electronic 
components. The 76-page spirial-bound 
publication lists a wide range of 
components and equipments currently in 
stock. The range includes such items as 
fuses, plugs and sockets, capacitors, 
receivers, amplifiers, loudspeakers, 
microphones and headphones. Prices are 
not quoted, but a retail price list is 
available on request. Inquiries should be 
on company letterhead. 

MEASUREMENT NEWS, July/August 
1970. Published by Hewlett-Packard 
Australia Pty Ltd, 22-26 Weir Street, Glen 
Iris, Vic 3146. Contents of this six-page 
new product guide include: HP opens new 
office in Auckland, NZ; Videotape 
facility; Low-noise pre-amps for 
cost-sensitive systems; Compact sweeper 
system covers 0.1 to 18GHz; Microwave 
SPST switch series; 32-terminal time-share 
system; Plug-in sweep oscillator with 
10,000-second sweep; Wideband IC RF 
amplifier; Dual power supplies; Sensitive 
detector with burnout protector; High 
resolution spectrum analyser. 

TECHNICALITIES, August, 1970. A 
32-page new products magazine published 
by Tecnico Electronics, PO Box 12, 
Marrickville, NSW 2204. Contents: 
Prototype corner; Corning resistors; 
Signetics phase locked loop ICs; Bourns 
potentiometers; Newmarket packaged 
circuit amplifiers; Elite machines for 
printed circuit assembly; Rustrak 
recorders; Bell AC gaussmeter; Princeton 



EDDYSTONE EC10 

Transistorised Communications Receiver 
Completely Portable — Battery Operated 

RUGGED 
COMPACT 
LIGHTI 

Designed for 
Commercial 
and Amateur 
use. 

Ideal for 
marine 

purposes and 
remote 
operational 
areas. 

Covers local broadcast band, international short-wave news 
service, and marine frequencies; citizens band. 

Write for fully illustrated technical brochure. 





608 Collins St.. Melbourne. Vic.. 3000. 
64 Alfred St.. Mllson's Pt.. N.S.W.. 2061. 
34 Wolva Way. Balga. Perth. W.A.. 6061. 
L. E. Bouohen & Co., 30 Grimes Street, 
Auchenflo — “* “ — 


flower. 4066. Phone 7 4097. 


NAME ... 
ADDRESS 
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YOUR 



ATG3AM 


PTY. 


EG-A TO TOMORROW 

The New Amplifier Generation" with the 

New Look "sloping face" desk type style and Panoramic Dial Control Centre 

■for operation from your chair — the new 
and easy way — 2-20 watts rms/8 ohms, 
20-25,000 cps. 5 wavebands inch future FM 
stereo broadcast (at no extra cost) auto¬ 
matic electronic tuning for 5 FM stations. 


Wega 3105 
Hi-Fi 
to 

DIN Hi-Fi 
Standard 



n 


it 


the ultimate in technical perfection 

AVAILABLE DIRECTLY FROM IMPORTER ONLY 


ATTOgAMKX 


UHER 


5 McLaren Street, North Sydney. 92 4177 


Tape-recorder 

Professionals 


Vf 


The Finest Hi-Fi 
Combination Ever 

Turntables for 
Best Systems 


Please send details 

of Your Complete Weg-a Programme 

Name 


Address 


Now All 
Silicon 
30/60 
WATT P.A. 
PORTABLE 
AMPLIFIER 

12-16 volts. 2 Inputs. 5MV and 100MV. 
Dimensions S^In W x 3 ’ 4 ln H x 8 *aln 
D. 15 ohm output No. 763D. . . $62 
For 125.250.500 ohm output 592D- 
$62. For 240v op.. $3$ extra. 



10 WATT PA. 

Inputs 5 MV and 100 MV lOw R.M.S. 
at 1%. Frequency 40cy.—30Kc. For use 
with 1 4 ohm 2 8 ohm or 4 16 ohm 
speakers in parallel. Same cabinet and 
dimension as 30w above, complete with 
240v power supply. 

Wired and tested No. 485 . . . . $40 

Freight extra in both cases. 



R.C.S. COMPLETE 
DO-IT-YOURSELF 
KITS 


Peak reception, 
low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1954 RF 
Transports 7. 


Complete kit — No. 640 . . . . $43.50 
Portable car radio. Identical to 640 
above, plus extra switch and car coil. 

etc. No. 642 .$46.00 

Postage $1 

(Write for booklet on 640 and $42.) 


NEW TRANSISTOR PREAMP 
KJT 

SIZE 3 x 2 x 11n. 2 reg. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 
Wired ready for use 672D . . . $ 8.00 

HIGH IMP. 2 tran. 680C . . . . $6.50 

Wired ready for use. 680D . . . . $8.00 
HIGH IMP silicon 3 tran. 682C $8.00 
Wired ready for use, 682D .... $9.50 
Postage 10c each. Write for data. 


COILS and IF's 455 Kc 

Aer. R.F.. OSC. and IF's . . . . $2.00 

Ferrite Aer. $2.40 

No. 265 Universal tape OSC. Coil. $6 
Postage 10c. Write for details and price. 


NEW SPECIALS FROM R.C.S. 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY 

R.F. mixer. I.F., pwr. dectr. stages, adjustable aerial 
coupling. Complete as lllust., wired and tested with 461 
dial, knobs and switch pot No. 474D, $31. Postage $1. 
WHISTLE filter for above set tor 8 kc bandwidth (can 
be altered to 9. 10 or IIKc). No. 128, $4. Post 10c. 



r 

i 

fss 

TRANSFORMER 

Tap 6 v and 9v D.C. at 
100 milllamps 

Filter, condensers, rectifier. resistor.! 

case. etc. $6.50. Post 20c. 


10W STEREO 

MULLARD 10 x 10 
watts R.M.S. 

With output transistor PROTECTION. Frequency 
response 40cy to 30KC. Distortion 0.5%. Treble, 
bass, boost 20DB. 

Complete kit of parts No. 480C. 

Wired and tested No. 408D. 

Cabinet as illustrated.extra 

Magnetic pick-up pre-amp. No. 762D extra 
Inbuilt b/c tuner with w/filter . . . . extra 

Plus freight. Write for brochure. For special 
Sat. demo, ring 59 6550. 


179.00 
$10.00 
$11.50 
$35.r - 


00 


R & H and E.A. PRINTED CIRCUITS 


Clearly coded for easy assembly. With blueprint parts 

- ‘'- 1). Special! 


rmmedlate’dTspatchT Add "20c postage for each. " Specials'to 
ycur drawings — write for particulars and drafting aids. 

686—65.P.12B 
694—66.R.2 


578—61.9.C 
585—61.1 IP 
587—61.11 PI 
577—-52.1.C 
676—53.A.10 
563—64.M.7 
579-64. A .8 

683— 64.A.9 

678— 65.0.9 

679— 65.M.9 

684— 65.P.10 

685— 65.P.12A 
769—70.K6 


704—67. P.2 

707— 67. P.3 

708— 67.A.3 
708—67.P.4 
711—67.A4 
723—68.5.T 
731—68.M.12 
736—69.5.T 
750—70.A.1 
756—70.R.1 
758—10P.1 


All above $2.50 


726—68.A.8 
753—69.F.10 

771— 70. P .6 

772— 70. G. 7 
776—70.A.2 


? 2.80 
1.80 


717—68.P.1 669—65.T.3 
741—69.P.5 727—68.8.T 

747-69.C.10 - 

746—69.P.9 

$3.00 


734—59.0.1 
728—68-S3 
740— 

68.10.CL 
759— 70 .r 


728—68.0.9 

$3.20 


ci 

$5.00 


742—69.C>9 

748-69.D.10 

754 —69.C.11 
749—69.C.12 
751—70TX.1 


NEW STEREO 
MAGNETIC 
PRE-AMP 

Hum free. 5MV input. 
250.MV out. Size 3” x 
2" x T*. Wired ready 
for use. No. 762D. 


$ 11.60 

Post 10c 



NOISE FILTER 
for radio and TV 

No. 27 line filter. 

amp.$8.5i 

No. 29 10 amp. No 
298 20 amp. Iln 

filter.$ 3 r 

No. 30 pulse filter. 

amp.$ 11 .Si 

No. 11 aerial filter $1^ 
Order direct. Pack, an 
post 50 •. 


MAGNETIC STEREO PRE-AMP 

In SMC out 250 Mv. Bass and trebl 

20DB. No. 724C.$2 

Wired ready for use.$r 

Postage '*'*-*- 


30c each. 
For crystal ceramic No. 722D 


$2 



NEW 

AUDIO 

AMPLIFIER 


4 transistor 

** or 1 wat 
Small size, cab 
net 3in x 2in 
lin p I a s t I 
Suitable crysti 
P./up. Intel 

com. micro 
phone, rad! 

etc. (9 volt.) 

DO-IT-YOURSELF KIT 665 . . . $1 

i Post 10c). Wired ready for use 665 ( 

11.50. 


R f* Order b v Mail Order Postal Note or Money Order (add post.), direct to - 

•C. RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W., 587 3491, 587 538 


158 


ELECTRONICS Australia, November, 1970 































































:ctrochemistry system, lock-in amplifier 
d photon counter; Microwave frequency 
ibility instrumentation : Dytronics phase 
nsitive voltmeter; Bach-Simpson 
mperature measuring instrument; Pacific 
F peak power meter; Electrosil 
iss-tin-oxide resistors. This issue also 
ntains extracts of an article “On 
?plying Polarography,” by Peter Zuman 
5m “Science and Technology,” May, 
60 

\RIAN SPECTRUM, Vol 3, No 2, 
ly, 1970. Published by Vsrian Pty Ltd, 
Oxley Street, Crows Nest, NSW 2065. 
►ntents: low cost atomic absorption 
ectrophotometer; Cary laser-Raman 
ectrophotometer; gas chromatography; 
pollution; liquid chromatography news; 
rograph-trac.e sulphur analyser; 
rmation of the Australian Society for 
iss Spectrometry; appendage pumps. 


GH PURITY CHEMICALS. Published 
Johnson Matthey Chemicals Ltd, 
rndon, England. Lists over 200 high 
rity inorganic chemicals manufactured 
the company. The grades are defined in 
•ms of parts per million of metallic 
purity content. The analysis of each 
rticular batch of material is stated in an 
alytical report that is provided free with 
ery supply of high purity chemicals so 
at the user has precise data on the actual 
tch of material with which he is 
>rking. Inquiries should be addressed to 
itthey Garrett Pty Ltd, PO Box 165, 
>garah, NSW 2217. 


sSISTOR DESIGN GUIDE. Published 
the Electronic Products Division of 
rning Glass Works, USA. A 16-page 
>chure, it describes the complete line of 
rning glass-tin-oxide resistors. Support 
Coming’s reliability claims is presented 
the text, tables and charts which give 
: results of a continuing life test of 600 
istors now in its 12th year. Inquiries to 
rning Glass Works, PO Box 38, 
erpool, NSW 2170. 


lCAL AUST REVIEW. Vol 1. No 4. 
y, 1970. Published by Racal Electronics 
Ltd, 47 Talavera Road, North Ryde, 
W 2113. Contents: Racal wins New 
inea contract; Product news; REDAC 
nputer aided design; Antenna Products 


ODEON SALES DIVISION, 443 

icord Road, Rhodes, NSW 2138, has 
lished a revised price list for fuses, 
ctive from August 1, 1970. 

W DEVELOPMENTS, issue B049, 
e, 1970. A 12-page new products guide 
lished by Jacoby, Mitchell and Co Pty 
, 469-475 Kent Street, Sydney, 2000. 
tents: Dana digital multimeters; 

eline waveguide slide screw tuners; 
onic VSWR detectors; Advance 
itant voltage transformers; Houston 
i chart recorder; Superior Electric 
hronous/stepping motors, controls 
drives; Kyoritsu multitesters; 
mount voltage dividing resistance 
ss; Wiltron singing point and echo 
n loss test set; Siliconix bipolar/MOS 
r switches; Counting Instruments 
tt-up/count-down counters; TRW 
owave alloy varicaps. 

lMS AND WESTLAKE CO, USA, 
published an eight page, two-colour 
hure on mercury plunger relays. It 
lins the construction, operation and 
icteristics of these devices and 
des photographs, exploded view 
ings, tables, curves etc. Parameters 
as time delay; slow-operate, quick 
se; or normally open, quick-operate, 


slow release, are fully explained. Inquiries 
to the Australian representatives, Circuit 
Components (A’sia) Pty Ltd, 460 Bexley 
Road, Bexley, NSW 2207. 

DORIC SCIENTIFIC CORPORATION, 
7601 Convoy Court, San Diego, Calif 
92111, USA, has published a 16-page 
booklet on digital thermocouple 
measurement. Complete with 13 
photographs and diagrams, the booklet 
illustrates the problems and solutions 
typically encountered in thermocouple 
thermometry, including noise, drift with 
time and temperature, scaling, and 
linearisation. 

TECHNICAL NEWS BULLETIN, Vol 
54, No 7, July, 1970. Published by the US 
National Bureau of Standards. Inquiries to 
the Superintendent of Documents, US 
Government Printing Office, Washington, 
DC 20402, USA. Contents include: 
Gas-water chromatography aids water 
pollution analysis; New formulations for 
EBA dental cements; High-level microwave 
power measurements; Wide range power 
measurement technique; Acoustic 
cavitation research; Growth of synthetic 
food/feed industry surveyed; Simple 
interferometric method tests optics; Rice 
University preceptorship program; 
Standard reference materials; Federal 
Information Processing Standards. 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North 
Sydney, NSW 2060, is seeking Comment 
on four draft Australian standards relating 
to information and data interchange. The 
drafts are virtually identical with the 
equivalent recommendations of the 
International Organisation for 
Standardisation (ISO). They are part of a 
series being prepared for computers and 
data processing which is intended to 
facilitate interchangeability of information 
and to assist in education in information 
processing technology. 

Docs 1604-5-6 deal with the recording 
of the ISO compatible Australian standard 
7-bit coded character set defined in 
AS XI-1969 on 7 and 9 track magnetic 
tape. Two packing densities are specified, 
8 rows per mm for both 7 and 9 track tape 
and 32 rows per mm for 9 track tape only. 
Doc 1609 specifies the physical 
characteristics of 12.7mm magnetic tape 
and reel in order to facilitate magnetic and 
mechanical interchangeability of such 
tape. It refers solely to magnetic tape for 
digital recording using the NRZI method 
of recording at 8 and 32 rows per mm or 
the phase-encoded method of recording at 
63 rows per mm in which the direction of 
magnetisation is nominally longitudinal. 

Copies of the drafts may be obtained, 
without charge, from the various offices of 
the Standard Association of Australia in 
all capital cities and Newcastle. Comment 
on the provisions of the drafts is invited 
from persons or organisations with 
experience in the field of information 
processing, and should reach the head 
office or any branch office not later than 
November 30, 1970. 

PHILIPS INDUSTRIES LTD, 69-79 
Clarence Street, Sydney, 2000, has 
published data sheets about Philips 
neutron generators and neutron activation 
analysis systems. Analysis systems based 
on neutron activation have a number of 
advantages which are expected to be of 
benefit in a variety of fields including 
geology, biology, medicine, archeology, 
etc. Advantages claimed include: small 
size; minimum shielding; long-life tube, 
guaranteed 500 hours and expected 1000 
hours; constant neutron output; rated 
output within two seconds; tap water 
cooling; high neutron flux; economy of 
operating costs. g 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* —- the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 


KNOW 

WHERE 

YOU'RE 

GOING 


A = APPLIED SERVICING 


Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 


A thorough and practical grounding 
is availaole to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

.. STUDY 


NOW 


Send for training 

syllabus. There is no obligation. ** 


NAME. 

ADDRESS 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgamated Wireless (Australasia) Ltd. 
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This is 
the only 
projector 
your slides 
deserve 


Do you fiddle with exposure, fuss 
over focus and then ruin all your 
results with fuzzy projection? It’s not 
right! Your slides need a Paximat. 
Paximat needle sharpness is what 
they deserve. Only Paximat top 
quality optics will do justice to your 
slides. 

Paximat 5000 & 3000 model pro¬ 
jectors have Autofocus. A measuring 
beam adjusts the sharpness elec¬ 
tronically. All you do is . . . insert the 
magazine, focus the first slide, set 
the interval timer (18, 15 or 30 secs.) 


and sit back. Also changes slides 
manually and by remote control. 

The 5000 model Paximat changes 
slides by radio control. A transmitter 
held in the palm of the hand changes 
slides forward and reverse over a 
distance of 18 ft. 

With Paximat Automatic 35 mm 
projectors you can have the following 
accessories: condenser lens for super 
slides, lamp-economising switch, in¬ 
terchangeable lenses from 55 mm to 
200 mm focal length and tape re¬ 
corder synchroniser. 


Brocnures from 
Photimport Pty. Ltd. Melbourne, 
Sydney, Brisbane, Adelaide, Perth. 


Select a Paximat projector fro 

$62.50. 

5 models to choose from: Pico J 
1000, 1800, 2000, 3000, 5000. 

See your camera store, depai 
ment store, or chemist. Ask abo 
the Paximat range of slide projector 


Maximal 
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Model MX64a 

MULTIMETERS 

D.C. sensitivity—20,000 Ohm/ 
Volt. 

Taut band suspension. Press 
button overload cut-out relay. 
6" mirror scale. 


32 Series 

MULTIMETERS 

M32A—D.C. 1,000 Ohm/Volt 
MX32—D.C. 20,000 Ohm/Volt 
MXL32—D.C. 40,000 Ohm/Volt 
With meter overload protection 
and taut band suspension. 


Model OM2 

0HMMETER 

For earth continuity testing of 
house wiring and electrical 
appliances; resistance testing 
of motor windings, heating 
elements, etc. 
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mateur radio in New Zealand 

For more than 40 years, New Zealand amateur operators have 
maintained on active and progressive approach to the field of radio 

communication. 

by Pierce Healy, VK2APQ 


From time to time information on 
nateur radio activities in New Zealand 
included in these notes. However, 
me facts concerning the historical 
ckground of amateur radio in that 
untry and the New Zealand Association 
Radio Transmitters, their national 
ciety, as well as details of some of the 
ore recent achievements of its members, 
worthy of further publicity. The 
llowing information has been extracted 
m the NZART official magazine 
ireak-In”, supplemented by on the air 
ntacts with New Zealand stations. 

Amateur radio officially started in New 
;aland in 1923, when the government 
roduced radio regulations to control 
ateur, experimental and broadcasting 
tions. Prior to this, provisional permits 
receiving had been introduced in 1921; 
in 1922 some transmissions were 
thorised on a temporary basis. 

However, it seems certain that from 
time of Marconi’s first demonstrations 
ire were experimenters who, despite of 
lack of official approval, carried out 
•eriments. 

The amateur radio service operates 
er the terms of the New Zealand Radio 
gulations, administered by the Post 
Ice. The current regulations were 
etted on March 13, 1970, and came 
force on March 20. They provide for 
ee grades of amateur operator's 
tificate. 

Grade I certificates will be issued to 
[didates who pass the theory and 
ulations section of the amateur 
mination and a Morse code operating 
of 15 words per minute. 

Grade II certificates will be issued to 
didates passing the theory and 
ilations sections and a Morse code test 
2 words per minute. 

Grade III certificates will be issued to 
didates passing the theory and 
lations sections but without a Morse 
e operating test. 

Grade II and 111 certificate holders may 
;equently qualify for higher grades by 
ing the appropriate Morse code test, 
jrade I certificate will entitle the 
ler to operate on all of the frequency 
ds available to the New Zealand 
teur service. 

liiHiiiiiiiiiiiiiiHmitimimumiiHHiiiiiiiiiiitiiiiiititiiiiiiiiiiHiiiiiiiiiniiHiiii, 

s and notes of Divisional and Club 
vities submitted for inclusion in these 
lmns should be forwarded direct to 
ce Healy, 69 Taylor St, Bankstown, 
NSW 2200. 


Grade II certificate holders will be 
allowed to use the frequency bands, 
1875KHZ to 1900KHz; 3500KHz to 
3900KHz; 51 MHz to 53MHz and amateur 
bands above 144MHz. 

Grade III certificate holders will be 
restricted to operation on amateur bands 
above 144MHz. 

Amateur frequency allocations are: 

1875KHZ to 1900KHZ 
3500KHZ to 3900KHZ 
7000KHZ to 7100KHz 
14.00MHz to 14.35MHz 
21.00MHz to 21.450MHz 
26.96MHz to 27.23MHz 
27.12MHz Telecontrol 
28.00MHz to 29.70MHz 
51.00MHz to 53.00MHz 
144.00MHz to 148.00MHz 
420.00MHz to 449.75MHz 
1215.00MHz to 1300.00MZ 
2300.00MHz to 2450.00MHz 
3300.00MHz to 3500.00MHz 
5650.00MHz to 5850.00MHz 
10000.00MHz to 10500.00MHz 
21000.00MHz to 22000.00MHz 

Modes of transmissions and band 
segments for the various modes are set 
down. 

The New Zealand Association of Radio 
Transmitters started operations in August, 
1926 and is a member of the International 
Amateur Radio Union also, a Foundation 
member of the Region III Association. 
The Association (NZART) produces the 
official journal, “Break-In” each month 
which has been in production since 1927. 
Incidently the name of the journal came 
from the new approach and desirable 
method of CW operating which was 
coming into use at that time. 

The affairs of the Association are 
administered by a council of 17 members 
representing the four districts of the North 
and South Islands. A permanent general 
secretary is employed. The first 
conference of the NZART was held in 
Wellington on January 2, 1929, and the 
44th on May 30, 1970. The conferences 
deal with items of business submitted by 
branches, in addition to matters arising 
from reports from the various officers. 
There are 68 branches in the Association. 

Services provided to members of the 
NZART include: An official news 
broadcast made on the last Sunday of each 
month, except December, when it is made 
on the Sunday before Christmas. The 
broadcasts originate from the official 
station ZL2IY at 2000NZST on 3900KHz. 


All material presented in the broadcast has 
the prior approval of the Post Office. 

There is a QSL bureau for the purpose 
of handling both inward and outward 
cards. This service is available to all New 
Zealand amateurs whether members of the 
NZART or not. 

An official observer station is on duty 
each night operating around 3890KHz 
calling “CQ” each hour on the half hour. 
The purpose of these stations is to 
monitor amateur bands and assist 
wherever possible by giving checks on 
signals, and to assist stations in general. 
This service runs from 7.30pm to 9.30pm 
New Zealand time. 

The Amateur Radio Emergency 
Corps - AREC - provides a service to the 
community when required in times of 
emergency. Sections of the AREC are 
attached to most of the Association’s 
branches throughout New Zealand. 

A publications department provides a 
facility where members may obtain, at 
reduced rates, ARRL and RSGB 
publications; also, overseas amateur radio 
magazines’ 

A library of tape recordings on many 
aspects of amateur radio is maintained, 
from which tapes are available for 
borrowing by NZART branches, free of 
charge. 

A very efficient Contest and Awards 
Department is conducted to administer 
the various contests associated with the 
NZART; also, to serve as the liaison point 
and source of information for awards and 
contests organised by overseas amateur 
radio societies. 

Two clubs are affiliated with the 
NZART:- 

The Old Timers Club. Membership is 
available to any New Zealand amateur 
operator who has held an amateur 


« 

CALLING ALL 
PROSPECTIVE 
AMATEURS 

The 1971 series of Personal 
Classes will commence on 16th 
February. Classes limited. Ap¬ 
plications accepted in order of 
receipt. Correspondence classes 
available at any time. 

Apply: 

WIRELESS INSTITUTE CENTRE 

14 ATCHISON STREET, 
CROW'S NEST, N.S.W. 2065. 
TELEPHONE: 43 5795 


ELECTRONICS Australia , November , 7970 


161 








— 

1 v’^yW ;'% 




TRIMAX for a complete transformer range! 




Trimax have avail¬ 
able most types 
of transformers, 
ranging in weight 
from a fraction of 
an ounce to half 
a ton. You bring 
us the problem — 
we will supply 
the transformer. 



TRIMAX" DIVISION 


FACTORY ! CNR. WILLIAMS to. & CHARMS ST., NORTH CORURO, VICTORIA. RHONKt 1S120J . .. TtLIGRAPHIC AOORCSSi "TRIMAX' 








frompton 




CONTACTOR 

.. .designed for economy 

and long service 

Major developments in Contactors are featured in the new 
Crompton Parkinson range of KT Contactors which Noyes is 
manufacturing in Australia under licence to A.C.E.C., 

Belgium. KT Contactors are modern, lightweight and block- 
type, electromagnetically operated and supplied with either 
A.C. or D.C. coil. The design of the KT range provides 
(within a minimum number of units) a complete “family" 
of Contactors whose capacity accommodates a very wide 
range of load currents. Each KT Contactor type has been 
successfully tested at the Sydney County Council Testing 
Station for compliance with Australian Standard C63-1965, 

Clauses 5.2.4. and 5.2.5. Ask for Publication 11000. 

Range: 0 to 450 h.p. at 415 volts AC3. 

NOYES BROS. PTY. LIMITED 

Sydney Melbourne Brisbane Adelaide Perth Hobart Canberra Newcastle 
Tamworth Wollongong Orange Geelong Mackey Townsville Launceston Bumie lee 

A fC^MAWKEW SlDDELEY COMPANY 
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transmitting licence for the last 25 years 
or more. 

The New Zealand Women Amateur 
Radio Club - WARC - The object is to 
promote and encourage friendship and 
interest in radio amongst women radio 
amateurs. A national “YL Net” is 
conducted on the second Tuesday in each 
month on approximately 3700KHz at 
7pm NZST. 

In addition to the journal “Break-In” 
the NZART publishes each year the “New 
Zealand Amateur Radio Call Book.” This 
publication, in addition to listing all the 
call signs of licensed amateur radio 
operators in New Zealand, also contains a 
wealth of information on the NZART; 
local broadcast and television stations; 
ARRL countries list; maps showing DX 
zones of the world; world frequency 
transmission services; and many other 
features of interest to the amateur 
operator and short-wave listener. 

Subscription rates for NZART 
publications are: “Break-In”, annual 
subscription $4NZ; single copies, 35cNZ; 
Call Book, 75cNZ. 

Subscriptions should be sent to: 
General Secretary, NZART, PO Box 1459, 
Christchurch, New Zealand. 

Early Contacts. Some of the early 
i contacts recorded and records set by New 
Zealand amateur operators were:- 

August 1923 - two-way telegraphy 
and telephony contacts with 
Australia. Wavelength 375-385 
metres, distance 1400 miles. 

February 15, 1924 - two-wav CW 
contact with the USA, wavelength 
200 metres. 

May 22, 1924 - two-way contact 
with Argentine on 135 metres 
distance 6400 miles. A new world 
distance record for a two-way 
contact. 

September 21, 1924 - two-way 

contact with the USA, distance 6900 
miles. 

October 13,1924 - two-way contact 
with USA, distance 9000 miles. 
October 19, 1924 - 90 minute 

two-way contact with London, 
distance 11,900 miles. 

October 25,1924 - two-way contact 
with England. 

And so, through the years, progress has 
sen made until two-way contact with 
ly part of the world has become a 
>mmonplace event. More recently, VHF 
ixperiments have placed the New Zealand 
lateur in the forefront as far as world 
listance records are concerned. 


UHF EME CONTACT 

On February 17, 1970, Paul Wilson, 
MHHK, and Bill Smith, W3GKP, were 
Juccessful in making two-way contact 
Ising moonbounce techniques on 
1.304GHz. 

Paul, W4HHK uses a transmitter with 
i input of 1KW to a VA802B power 
nplifier giving an output of 275W fed 
hto an 18ft dish antenna with a frequency 
rror of less than lKHz. His receiver 
features a parametric amplifier pumped 
|ith a 9.6GHz source and the crystal 
pntrolled converters feed a Collins 75A3 
pceiver. 

Reception of CW, AM, SSB and FM 
gnals was possible and at the frequency 
ed the bandpass was 100KHz. 

The dish antenna centre is 35ft above 
he ground when aimed at the horizon, 
hd may be steered to aim at any point in 
he sky via its azimuth and elevation 
lounting. 

Bill, W3GKP, also runs a 1KW input 
■ansmitter with an 18ft dish antenna with 
pear polarisation. 


EUROPEAN BAND PLAN 


From time to time complaints are heard about the infringement of 
gentlemen’s agreements on the use of amateur frequencies for the various modes 
of transmission. These so called infringements are generally due to ignorance on 
the part of the operator of the details of such agreements and may be to some 
extent due to the lack of publicity given them. 

By mutual consent of all European International Amateur Radio Union 
societies, the allocation of segments of the high frequency bands for Morse code 
(telegraphy) and telephony transmissions are as follows:- 

3.5MHz to 3.6MHz - 1 

3.6MHz to 3.8MHz 
7.0MHz to 7.04MHz 
7.04MHz to 7.1MHz 
14.0MHz to 14.1MHz 
14.09MHz 

14.1MHz to 14.35MHz 
21.0MHz to 21.15MHz 
21.15MHz to 21.45MHz 
28.0MHz to 28.2MHz 
28.2MHz to 29.7MHz 
It should be noted that telephony includes all types of speech transmission. 


telegraphy only 
telephony only 
telegraphy only 
telegraphy and telephony 
telegraphy only 


telegraf 

RTTY 


telegraphy and telephony 
telegraphy only 
telegraphy and telephony 
telegraphy only 
telegraphy and telephony 


ALL ASIAN DX CONTES1 
The results of the 10th All Asian 
DX contest organised by the Japan 
Amateur Radio League are:- 


Continental Winners (Multi Band) 


Africa 

5H3LV 

points 

4110 

Asia 

UL7BG 

109747 

Europe 

OZ1LO 

27378 

N. America 

K4BVD/6 

21800 

S. America 

LU1BB 

4641 

Oceania 

ZL3GQ 

15109 


Continental Leaders (Single Band) 


28MHz 

OH1VA 

points 

1395 


VK8HA 

485 


4X4MR 

14536 


W6ISQ 

316 

21MHz 

SM5CLU 

9625 


VK3ABA 

180 


PY7APS 

154 


JA9APS 

21372 


K6AHV 

6174 

14MHz 

SM2AGR 

4144 


VK2APK 

4056 


ZP5CE 

UA9FJ 

K6EIV 

7MHz OH5UQ 

VK4SS 
LU3DSI 
4Z4FH 

3.5MHz OK50M 

LU2ECO 
JA1RST 


QTHJORDAN 

On Saturday, September 19, the 
Sydney “Daily Telegraph” featured an 
article from London via AAP/UPI, relating 
to the amateur radio activities of King 
Hussein of Jordan, and his contacts with 
amateur radio operators in England and 
America. 

Operating under the call sign “JYL”, 
Hussein, as he gives his name has also been 
worked by amateur operators both in 
Australia and New Zealand since he 
became active on the amateur DX 
frequencies last March. 

One of the well known DX operators 
in Sydney, Sid Molen, VK2SG, has 


616 

3496 

935 

261 

138 

76 

1520 

56 

5 

52 



WEATHER STATION*- UNITRON -►TELESCOPE 


Telescopes for every purpose 
* Binoculars * Microscopes * Optical Kits 
* Weather Equipt. * Star Charts, Books, Globes 


( For further information: come, phone or send this coupon: 

1 AMATEUR ASTRONOMERS SUPPLY CO, 


11B Clarke Street, Crows Nest, Sydney 2065 Ph 43 4360 


| Please send me your 

| Name_ 

I Address_ 

I 

k --—- 


FREE 


Informative catalogue 


-Code - 


. State. 
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Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 


SATO PARTS 


SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO, JAPAN TEL: (442) »306~» 
BANK ACCOUNT: MITSUBISHI BANK 




e of SATO Parts 

For manufacturers 


• For TV 

• For radio - 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 

Distributed by 



AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echlin St., Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P4.td. 199 Collins St., Hobart. 
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FREQUENCY MEASURING CONTEST 

The results of the NZART frequency Measuring Contest for 1970 
produced some outstanding achievements as indicated by the results published in 
the August issue of “Break-in-.'’ 

The contest requires those participating to measure the three frequencies 
transmitted from the official station. Instructions are given at the beginning of 
transmission from the station. 

Two awards, in the form of perpetual trophies are made, one to a 
competitor using commercial equipment, the other to one using home 
constructed unit. 

Also, certificates are awarded to contestants whose average deviation is 
better than 200Hz. 

The frequencies transmitted during the 1970 contest were 3891.798KHz; 
3733.530KHz; 3503.662KHz. The three best scorers in each section are as 


follows: - 





Commercial Section 


Call Sign 

Deviations 

Average 

Equipment 

BC221 

ZL2AQV 

-34 -29 +23 

29 

ZL2AYF 

-2 -35 -74 

37 

BC221 

ZL1A1Z 

-78 +10-32 

40 

BC221 


Home Constructed Section 


Call Sign 

Deviations 

Average 


ZL1CJ 

0-10 

0 


ZL3AK 

-11 0+1 

4 


ZL2AOZ 

+2 +22 -1 

8 



Note: + indicates that the deviation in Hertz was ABOVE the correct frequency. 
- indicates that the deviation in Hertz was BELOW the correct frequency. 

The results forwarded by B. W. Smith, ZL1CJ, speak for themselves. In 
fact the results of all those who used home constructed equipment show that a 
very high technical standard has been achieved. Description of the equipment 
used by ZL1CJ, ZL3AK and ZL2AOZ is as follows:- 

ZL1CI - A digital counter with 260 transistors and 18 ICs. The 1MHz 
crystal is buried six feet underground and is set to the Australian Post Office 
station on 12MHz. Tracking oscillator is on 1.8MHz and uses a two-second gate to 
jive direct readout. Zero beating is done as per the article published in “QST,” 
February 1968, using chopped beat fed by an audio oscillator at 1500Hz.-The 
nain receiver used was a BC348. The counter goes to 120MHz. 

ZL3AK - A four-decade binary decaded digital counter using valves 
ogether with a suitable gating circuit which enables the counter to count over a 
jrecise one second interval derived from a lOOKHz crystal oscillator. The crystal 
mediator also provided a lOKHz division across the frequency spectrum. The 
inference between a suitable lOKHz marker and the signal being measured (up to 
5KHz) is zeroed -with an audio signal whose input is fed into the counter. The 
esultant audio signal is added or subtracted from the identified lOKHz marker 
nd provides the answer. 

ZL2AOZ - A BCD (1248) readout counter, the internal standard being a 
OOKHz crystal. This measured the frequency of a stable 3.5MHz to 4.0MHz VFO 
/hich was zeroed against the incoming signal. 

As a point of interest, the equipment used by ZL1AKY who was fourth in 
he home constructed section, with an average of 10 was an additive meter with 
ransistors as described by lan Pogson, VK2AZN in “Electronics Australia,’’ 
larch 1968. 
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eived a QSL card from King Hussein 
l firming a QSO on 14MHz 
de-sideband. Sid told how a number of 
rseas stations had caused dog piles on 
frequency being used by JYL, with the 
lit that only those stations observing 
per operating procedures were able to 
duct a satisfactory QSO. 

RSGB APPOINTMENT 

Following the retirement of N. Caws, 
WG. because of illness, A. C. Morris, 
>WT, has been appointed honorary 
surer of the Radio Society of Great 
ain. His interst in amateur radio goes 
c to his schooldays, but he did not get 
ely involved in the hobby until he 
ed the Radio Society of Harrow. He 
lined his licence, and joined the RSGB 
1964. He found amateur radio an 
pe from an excess of accountancy 

t. 

because his work entails quite a lot ol 
elling he mainly operates on the 
ule frequencies and attends many 
>ile rallies. 

DX AWARD 

Tie W-V-DX-C is an award issued by 
Willamette Valley DX Club. This 


award of life Honorary Membership will 
be made to any DX station having QSOs 
with 10 or more of its members after 
January 1,1956. 

Members are: W7AC; W7ADL; 
K7BCX; W7BTH; WA7DRP; WA7GHK; 
K7HCD; W7IAM; W7KSA; W7IQI; W71J: 
W7LK; W7LVH; W7MB; W7MG; W7MVC; 
W70EV; K7PBM; W7PJL; W7QLE; 
W7QON; W7QY; W7REX; W7RVM: 
W7SGN; W7SNY; W7YQI; W7ZCX. 

Applications for the award should 
submit a list of the stations QSL-ed to:- 
Awards Committee 
PO Box 555 
Portland, Oregon, 

USA 97207. 

RECIPROCAL LICENCES 
Following the reorganisation ot the 
Post Office in Britain, there has been a 
change in the department to which 
applications for Reciprocal Amateur 
Licences are to be made. 

The new address is: Ministry of Posts 
and Telecommunications, 
Telecommunications and Radio 
Regulatory Department, Radio Regulatory 
Division, Amateur and Special Licensing 
Branch, Waterloo Bridge House, Waterloo 
Road, London, SE1. 


TAPE SALE 
SPECIALS 


CASSETTES PHILIPS TYPE 
made in U.S.A. 

. .. $ 1.00 
. .. $1.60 
Cl20 . . $2.20 

Post 10c each 

CASSETTE HEAD CLEANER 




At last, the unique cassette 
head cleaner. Removes deposits 
from the recording head with a 
non-abrasive polishing action. 
Fits all compact cassette record¬ 
ers and playback units. 


$ 1.50 


TAPE ON REELS BOXED 

inch 900ft.$1.40 

inch 1200ft.$2.25 

inch 1800ft.$3.00 

inch 1800ft.$2.50 

inch 2400ft.$3.00 



SAPPHIRE STYLI 

Single .. .. 70c 
Double ... $1.60 

DIAMOND STYLI 

Single.. • • $3.00 

Double.$4.00 

Send your old stylus or make and- 
number for correct replacement. 

MAGNETIC EARPHONES 

2.5 or 3.5 mil. plug 35 cent, 
each. (Please add postage.) 


RADIO MART 


338 Pitt St., Sydney, 
Box 4913, G.P.O., 2001. 


NAME ... 
ADDRESS 


..... 
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electronics 



Mailing Address: 

P.O. Box 131, 

KINGSGROVE, N&W. 2208. 

Sales Centre: 

103 Regent St, 

REDFERN, NJS.W. 2100. 

Our New Showroom: 

429 Pitt St, 

SYDNEY. 

Telephone: 09 5922. 


Special announcement for all PRE-PAK Electronics Club Members I! 


Our new showroom situated at 429 Pitt St, Sydney, has a large range of compon¬ 
ents and equipment on display to help you make your choice at your leisure. We 
are also able to demonstrate a selection of Quality Stereophonic equipment in 
comfortable surroundings. Private. No obligation. Stereophonic Sound Demon¬ 
strations can be arranged at any time for members and their guests at our New 
Sound Lounge, 429 Pitt St, Sydney. 


Sales Centre Open 
8.30 a«m. to 
S.30 p.m. Monday 
to Saturday 


To obtain our latest Catalogue which includes membership of the Pre-Pak Electronics Privilege Buyers* Club, 
send $1.00 with your name and address to our mailing address. 




G.TJS. CAPACITOR 
DISCHARGE IGNITION 
6 Months’ Guarantee. 

Deluxe.$39.95 

Competition .. $48.00 

Marine.$64.00 

_Post $1.00 _ 

CAPACITOR DISCHARGE 
IGNITION KIT BY PRE-PAK 

Contains all parts with instructions 
to build your own C.D.l. 

$27.75 P ost $1.00 

PEAK STEREO AMPLIFIER 
.5 watt per channel 
to 20KHZ 
200mu Input. 

$ 3 4.50 Post $1.00 

MAGNETIC CARTRIDGES 
AT66 

2 0 HZ-2QKHZ± 2db 
Tracking weight .5-2.5 grams. 

$10.30 

AT33 ... $16.00 

AT21S . .. $17.85 
_Post $0.25 _ 

MAGNETIC PRE-AMP KITS 
MP.l Mono for Magnetic 

Cartridges.. $4.90 

M.P.2 Stereo for Magnetic 
_Cartridges.$9.00 

STEREO HEADPHONES 
8-16 ohms 

from $6,50 pair Post 50c 


SPEAKERS 


8 or 15 e. 


64” 

30Hz-15KHz 6w .. 

$12.00 

8” 

30Hz-15KHz 8w .. 

$12.00 

10” 

30Hz-15KHz lOw 

$12.40 

12” 

30Hz-15KHz lOw .. 
Post $1.00 
TWEETERS 

$12.84 

34” 

5-16KHZ 12w .. .. 

$3.30 

34” 

5-18KHz 15w . .. 

Post 50c 

HIGH POWER 

$4.10 

12” 

15w Twin Cone .. .. 

$20.00 

12” 

Imported 40w .. .. 

$30.00 

12” 

Aust. 50w . 

$50.00 

15” 

Aust. 30w. 

Freight $1.00. 

$50.00 


$4.50 Post $0.25 


SINCLAIR PRODUCTS 
Stereo Sixty Pre Amp and 
Control Unit. 

Retail Price $34.25. Post 50c. 
Club Members’ and Trade prices 
are available on application. 

Z30 Twenty Watt 

HI-FI Amplifier. 

Retail Price $14.90. Post 50c. 

PZ5 Power Supply Unit. 
Retail Price $17.60. Post $1.00. 

PZ6 Power Supply Unit. 
Retail Price $32.45. Post $1.00. 

IC.10 Integrated Circuit. 
Retail Price $14.90. Post 50c. 


SPECIALS 


FOR CLUB MEMBERS 

BC108 transistor .. , 

.. 40c 

BC109 transistor .. 

.. 45c 

2N3055 transistor .. 

$1.90 

2N3054 transistor .. 

$1.90 

Em404 Diode • • • • 

.. 25c 

DA91 Diode. 

.. 20c 

2N4443 6A.400V SCR $1.90 

constant voltage transformer 

240VN 15W output .. 

$6.00 


AUDIO AMPLIFIER KITS 
Based on the Plessey SL403/A 
Integrated Circuit. 

MAI Basic Amplifier Kit 

A simple Amplifier. 
$12.50 Post $0.10 

MA2 Basic Amplifier including 

case, volume control, knob. 
$14.50 Post $0.25 


MA3 Deluxe Mono Amplifier Kit 
A 3 watt R.M.S. Amplifier with 
Bass and Treble controls. 
_$15.9 0 Post $0.25 _ 

MA4 Deluxe Mono Amplifier Kit 
As above but including power 
supply and mains lead. 
$23.90 Post $0.25 
KIT SA1 

Deluxe Stereo Amplifier Kit. 
3+3 watts R.M.S. with 
Bass and Treble controls. 

Post 50c 

Complete in every detail . $46.00 
Chassis only without case . $42.00 



HIGH PERFORMANCE AUDIO 

OSCILLATOR KIT 

A most useful piece of 
test equipment. 

Complete kit of parts 
including Battery. 

$14.50 Post $0.25 

POWER SUPPLY KIT 
P.S.l Regulates Variable . $27.50 
P.S.3 7u-15v 1A max .. $5.95 

P.S.4 20v-32v 1A max . $7.90 

P.S.5 18v 1A max .... $6.40 

_Post $0.50_ 

PUBLICATIONS MULLARD 
Semiconductor Devices .. $1.60 
Demonstrations and Experi¬ 
ments in Electronics .. $1.50 
Electronic Counting Circuits, 
Techniques and Devices . $3.30 
Valve Tube and Semi¬ 
conductor Guide .. .. $1.50 

P.A.L. Colour T.V.$2.50 

Semiconductor Interchange- 

ability list .$1.00 

Voltage Regulator 

(Zener Diodes).$1.00 

A Programmed Book on 
Semiconductor Devices . $1.50 
Enlarged Data Sheets .... $0.30 
Simple Transistor 
Measurements .. .. .. $0.55 
__ Post $0.10 _ 

PUBLICATIONS MINIWATT 

Miniwatt Valve and Transistor 
Data Book. 

Latest (7th) Edition .. ., $3.05 

Very low prices on all tapes, cas¬ 
settes, spools. List sent on 
application SA10. 

NEW RELEASE! Basic Stereo 
Amplifier. Completely wired and 
tested on printed circuit board. 
Power supply included. $21.50, 

3 WATTS RMS per channel sup¬ 
plied without controls but includ¬ 
ing simple instructions for fitting 
bass S Treble or tone controls. 
50c Post. 
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WIRELESS INSTITUTE ACTIVITIES 


NEW SOUTH WALES 

Following approval by the 
?ostma$ter-Generai*s Department • to an 
ipplication from the NSW Division, a 
L46MHz FM repeater installation has been 
placed in service at VK2WI Dural. The 
in it operates on channel four 
„e- 146.4MHz In; 145.9MHz Out. It 
transmits the identification call sign 
VK2BWL 

The installation was placed in service 
on Sunday, September 20, and has very 
jood coverage around the Sydney area. 

To assist members who wish to use the 
facilities provided by the repeater, 
arrangements have been made to obtain 
crystals for the various types of FM units 
being used. Those operators wishing to 
avail themselves of this service should 
place their order with the Secretary, 
Wireless Institute Centre, 14 Atchison 
Street, Crows Nest, 2065. All that is 
necessary is to give details of the unit for 
which the crystals are required and the 
crystal frequencies will be calculated. 

VK2 QSL Bureau: The inwards and 
outwards sections of the NSW Division 
QSL Bureau have been segretated in order 
to spread the work load and improve the 
rvice to members. The Outwards section, 
vhich despatches cards received from 
nembers to QSL bureaus throughout the 
vorld, is managed by Brian Anderson, 
/K2AND. Cards from members for 
>n-forwarding should be handed in at the 
nonthly meeting of the Division, or sent 

Box 1734, GPO Sydney. 

The inwards section, which receives 
tnd despatches cards to members, is 
lanaged by Stan Lloyd, VK2AYL, on 
ehalf of the Hunter Branch, WIA. Stan is 
ssisted by Bill Hall, VK2XT, and other 
lembers of the Branch and of Westlakes 
Ladio Club. 

To enable cards to be received with the 
linimum of delay members are required 
advise Stan, via PO Box 134, 
Charlestown, NSW 2290: 

a. That they wish to collect their 
cards at monthly meetings at 
Wireless Institute Centre. In such 
cases cards will be available at 
meetings. 

b. That they wish to have cards 

f iosted to them from the bureau, 
n this case it will be necessary to 
maintain a supply of stamped and 
self-addressed 7in x 5 in envelopes 
at the bureau. The envelopes 
should be self addressed and 
stamps affixed. 

To assist sorting the following method 
lould be followed: 

Top left hand corner - Call Sign 
Usual position - Full address, post 
>de and stamp(s) 

Tne value of the stamps depends on 
ie volume of cards that may be received, 
otification will be given when the supply 
' envelopes have been exnausted. 

Stan advised that, due to members not 
ivising him of the method they wish 
teir cards to be sent, there are between 
)00 and 5000 cards held at the bureau. 

Members are urged to assist Stan by 
jtifying him how they wish their cards 
i be passed to them. 

If the operator of the station worked 
[predated the contact enough tq send a 
SL card, it is only common courtesy to 
illect it, even if it is not intended to 
ciprocate. 

Central Coast Branch: A very 
ccessful clinic was held at the Kariong 


Gub Rooms on Sunday, September 13, to 
obtain the maximum efficiency from the 
146MHz FM mobile units operated by 
Branch members. Thanks of the members 
has been extended to Peter Campbell, 
VK2AXJ and Ross Mudie, VK2ZRQ, who 
conducted the clinic. 

On Friday night, September 18, a most 
interesting and informative lecture entitled 
“Remote Control of an Amateur Station” 
was given by Ross Mudie, VK2ZRQ. The 
lecture lasted two-and-a-half hours. 

Aerials for the 3.5MHz, 7.00MHz and 
14MHz bands have been erected at the 
dub rooms and are now being tested. 
Plans are also in hand for the erection of 
52MHz and 144MHz antennas. The club 
station operates under the call sign 
VK2AFY, and will be heard regularly on 
all amateur bands.' 

Classes for those wishing to study for 
the Amateur Operator’s Certificate of 
Profldency examination will commence 
shortly at the club rooms. Those 
interested in enrolling for the course 
should contact the Club Secretary, Dick 
Maitland, 3 Albany Street, Cast Gosford, 
NSW 2250; phone Gosford 21405. 

QUEENSLAND 

The 1970 Sunshine State - Jack Files 
Memorial Contest was a most successful 
event. Partidpation was higher than in 
1969, indicating the growing popularity of 
the contest. Thirty-four logs were 
submitted from the more than 50 stations 
participating. 

In the HF Section, 13 logs were 
submitted, in the VHF Section 15 logs and 


ALWAYS »flT OE 

SPECIALS 


Philips Tuner Kit consisting 
of Modulo. Gang. Cond. 
and Loopstiek $13.26 NETT 
Audio amp modulo 200 
M.W. Input sensitively 6 
M.W. Input sensitivity 6 
B watt stereo kit consisting 
of 2 audio modules 8 watt 
per side type 601 with 
heat sink and output tran¬ 
sistor assembly 611. Full 
price $30.00 nett. 


S 


The Independent Wfio/tsa/er 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 

869 GEORGS STREET, 
SYDNEY. 

Corner C.org. and H.rrli Strath 
Telephone 211-0816, 211-0191 

Opm Saturday mornings 


COMMERCIAL AND AMATEUR CRYSTALS 

.01 per cent $4.25, .005 per cent $5.50 inc. S. Tax and 
Pottage. Style HC-6U Holder Frequency Range 6 to 15 MHx 
Commercial Crystals in HC-6U Holders .005 per cent Tol¬ 
erance Frequency Range 6 to 15 MHx $6.00 plus S. Tax 

Write For Free Comprehensive Price List. 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Hava boon preferred by leading Manufacturers throughout the country for — 

ACCURACY-STABILITY-ACTIVITY- OUTPUT 

Coniult u, ter Cryit.lt for any Mobile Radio. All typet available. 

DISCOUNT POR QUANTITY ORDIRS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS tbo AVAILABLE 

Our modern Factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 
DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and Stata Government Departments 

REPRESENTATIVES AUETRALIA^N^EVV u «ALANO; M.ur. CARREL A CARREL 


MEIERS ATKINS (W.A.) LTD.. 
ME.IR| 89 i, H r LTD.. 

12 *• 12 ? aVr ’eLI CfRO N ict r ' ‘ ° ' 

408^*K*ng lt WIM| l »m'slri.t, 

nSfftMhr. 


34 Brisbane Street. Hobart. 





m*. 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 


ELECTRONICS Australia, November, 1970 


167 




















IMPORTED COMPONENTS 

PO BOX 1683P, 
MELBOURNE 3001 

OFFER A RANGE OF 
INTEGRATED CIRCUITS FROM STOCK 

G.E. 


FAIRCHILD 

FUL 900 

1.20. 

FUL 914 

1.20. 

FUL 923 

2.25. 

FUL 719 

5.25. 

FUL 723 

7.27. 

FUL 727 

25.35. 

FUL 739 

5.25. 

NATIOHAl 

LM305 

6.30. 

LM370 

7.20. 

LM372 

5.62. 

MOTOROLA 

MC717P 

3.12. 

MC719P 

3.12. 

MC11241 

12.60. 


PA222 

3.12. 

PA230 

4.29. 

PA246 

13.57. 

TEXAS 


SN72-702N 

4.50. 

SN72-709N 

4.50. 

SN72-7510 

10.50. 

PHILIPS 


TAA300 

4.32 

FIT'S. 


2H5245 (TIS88) 

2.62. 

2N5458 (MPF104) 

1.77. 

2N5459 (MPF105) 

1.60. 

2N5485 (MPF106) 

1.77. 

MPF102 

1.77. 


in the Open Section four logs. No’ UHF 
logs were received. 

Place getters in the various sections 
were:~ 

HF Section 


AX4EQ 

79 points 

1st 

AX4PJ 

78 points 

2nd 

AX4FU 

72 points 

3rd 

VHF Section 



AX4ZHJ 244 points 1st 
AX4ZRC 210 points 2nd 
AX4ZBJ 200 points 3rd 

Open Section 

AX4TZ 168 points 1st 

AX4IE 135 points 2nd 

AX4RT 82 points 3rd 

Listeners Logs were received from 
L4335 and L4018. 

VHF Activity. Reports from the 
Townsville and Central Queensland areas 
record consistent VHF activity, with 
openings on the six-metre band to Japan 
and NSW. Howard, AX4ZHJ, has worked 
69 JA stations since May 1969, using a 
converted Pye Taxiphone unit feeding a 
100-watt final using a 5894 power 
amplifier. The antenna is a five-element 
Yagi 50ft high. 

The 1296MHz distance record held by 
VK7WF and VK3ZKB of 226 miles has 
been bettered. Neil Sandford, VK4ZT, 
operating portable at Round Mountain, in 
northern NSW, and Tom Norris, VK4NO, 
operating portable at Bellthorpe, north of 
IGlcoy, Queensland, were successful in 
establishing two-way contact, the distance 
being 250.2 miles. 

This is the second time VK4ZT has 
held the record, the previous occasion 
being a contact with VK4KE over a 
distance of 138 miles. 


SOUTH AUSTRALIA 

VHF news. Some interesting six-metre 
contacts via meteor scatter have been 
reported between VK8AU in Darwin and 
Bob Lamacraft, VK5ZDK, Adelaide; and 
Wally Watkins, VK5ZWW, operating 
portable from Andamooka. Wally, 
VK5ZWW, worked VK8AU on this mode, 
a distance of 800 miles. Bob, VK5ZDK, 
made the contact from Adelaide, a 
distance of 1100 miles. 

It is thought that the optimum path 
for meteor scatter propagation is about 
800 miles and the maximum distance 
1200 miles. 

Skeds are conducted every evening 
between 9.30pm and 10pm South 
Australian Time, on a frequency of 
52.010MHz. VK8AU commences the 
skeds by calling, usually on CW, for the 
first' five minutes and then listens for the 
next five minutes. 

The general meetings of the South 
Australian Division are held at 8pm on 
the fourth Tuesday of each month, except 
December, when it is the second Tuesday. 
The meeting place is - Master Builders 
Hall, South Terrace, Adelaide. Annual 
subscriptions for membership are:- City 
Full Member, $7.00. City Associates 
$6.00. Country Member (Full and 
Associate), $5.00. Junior Associate $1.00. 

News broadcasts are made from the 
official station, VK5WI, at 0900 South 
Australian Time on the following 
frequencies:- 1815 KHz; 3620KHz 
7146KHz; 14.170MHz: 52.150MHz 

144MHz; 146MHz from Mount Gambier. 

WESTERN AUSTRALIA 

The general meetings of the W> 
Division are held on the third Tuesday o 
each month at “Surf House”, located oi 
the corner Wellington and Colin Street} 
West Perth. Meetings commence at 8 pn' 


ALL PRICES INCLUDE TAX AND POSTAGE 

ORDER FORM 

To IMPORTED COMPONENTS, P.O. BOX 1683P, 

G.P.O., MELBOURNE, 3000. 

Name .. 

Street . 

City ....<. 

. Postcode . 

Please supply items indicated thus Q 

I enclose cheque/postal note—money order. Goods forwarded freight free 


L., 
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VHF MOONBOUNCE ACHIEVEMENT 


Very little publicity has been given in 
istralia to the achievements of John 
Drgan, ZL1AZR, in the field of 
oonbounce experiments over the past six 
ars. From the August issue of 
Ireak-In", the official journal of the New 
jaland Association of Radio 
ansmitters, the following details have 
en extracted: 

John's efforts have received 
ternational recognition and he is among 
e leaders of this rarest form of amateur 
TF DX. He is currently co-holder of the 
)rld record distance for two-way 
rth-moon-earth contact on 144MHz. Six 
ars of skill and patience have gone into 
s work to date. He is certainly not just 
sting on his laurels but is trying to make 
rther contacts with other countries. 

It was in December 1964, that his first 
its on the EME path were made, but it 
s not until January 1965 that he heard 


The VHF Section hold their meetings 
the same location on the first Tuesday 
the month. 

The call sign VK6AWI has been issued 
the WA Division for use as a portable 
1 sign. It is intended for WICEN, field 
r s and other special occasions when the 
asion’s station is required to be 
;rated from a location other than the 
•mal location of VK6WI. 

Divisional broadcasts from VK6WI are 
de each Sunday at the following times 

I frequencies:- 

10 WAST 80 metres SSB approx. 
>0KHz. 

metres AM approx. 7080KHz. 
Droadcast on 6 metres and 2 metres. 

[) WAST 20 metres SSB approx. 
MHz. 

W/A Youth Radio 
Club Scheme 

The Wireless Institute of Australia 
ith Radio Scheme, which was started 
over a decade ago, is now flourishing 

II States of the Commonwealth. Clubs 
operate in Malaysia, New Guinea, and 
Christmas Island in the Indian Ocean. 
IS notes had been sent to Bahrein, 
he Persian Gulf, where a group had 
i organised to start a course in elec- 
ics. 

The various certificates and awards 
ed by YRCS students are recognised 
respected by most Australian em- 
ers in the electronics industry. The 
that a student has earned a YRCS 
ificate is a true indication that he 
vs something about radio, both theory 
practice. 

RCS Correspondence Section. 

:her facility of the YRCS, for those 
cannot join a local or school radio 
is to provide notes and lessons by 
The course uses YRCS notes, with a 
il assignment scheme. Practical 

iments are described in the notes to 


students gain 

some 

practical 

/ledge at 
iards. 

the 

various 

certificate 

or full 

details 

write 

to: The 

Jrvisor, 

YRCS 

Correspondence 

on, W. 

Tremewan, VK3ZCI, 34 


er Street, Ferntree Gully, Vic 3156; 
J. Post, Examiner Correspondence 
on YRCS, 32 Rutherford Street, 
;town, NSW 2148. 


the echoes of his own signals reflected 
from the moon. 

Tests between W6YK and W6DNG 
during January 1965 provided John with 
his first signals from another station via 
the moon. In November and December 
1966 and frequently during 1967 and 
1968, signals from K6MYC and VK3ATN 
were copied. 

During 1968 the experiments resulted 
in a long series of near misses with 
KOMQS, each hearing the other, but 
unfortunately never at the same time to 
enable a two-way contact to take place. 
John described 1968 as his most 
frustrating year. It was not until April 2, 
1969 that they eventually made two-way 
contact to create the first New 
Zealand-United States moonbounce link. 

The first antenna built by John for 


The following members of the 
correspondence section have gained 
certificates in recent tests: 

Elementary Certificate 
Stan Osman 
Graham Page 
Anne Ellett 
Colin Miller 
Junior Certificate 
PaulJunor 
Mark Newman 
Peter Hunter 
Michael Brady 
Intermediate Certificate 
Frank Bendon 

Camp Technology. This popular camp 
will again hold three camps at The Grange, 
Mount Victoria in the Blue Mountains, 
west of Sydney, NSW during the 
Christmas holiday period. Dates for the 
camps will be:- 

Senior: December 28, 1970 to January 

5,1971. 

Intermediate: January 8, 1971 to 

January 16, 1971. 

Junior: January 19, 1971 to January 

27, 1971. 

Application forms for the camps may 
be obtained from: Mr T. Mayne, 16 St 
Aidans Avenue, Dundas, NSW 2117. 

NEW SOUTH WALES 

The latest clubs to register with the 
NSW Division Youth Radio Club Scheme 
are: 

Birrong and District Youth Radio 
Club, Leader, Robert Girdo, 
VK2ASD. 

St Patrick's Radio Club, Liverpool, 
Leader, Rev Br Cronan O’Meara. 

Northcott Youth Radio Club, 
Wentworthville, Leader, C. Smith. 

Goulburn Youth Radio Club, Leader, 
R. Woodman. 

Newcastle Technical High Radio Club, 
Leader, Craig Marshall. 

Cowra High School Radio Club, 
Leader, Geoff Smith VK2BGR. 

Camp Technology, Leader, Tom 
Mayne. 

VICTORIA 

Examinations were held recently at 
the Camberwell Grammar School, 
for the YRCS Elementary and 
Senior Certificates. The successful 

(Continued on page 189) 


UNITED TRADE SALES 

PTY. LTD. 


TRANSISTOR V.H.F. CONVERTER 

Tunable 108-136 Mhz Aircraft Band 
lF-600Kc to l,000Kc. No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio. Price only $14.40 plus 45c 
postage. 


RESISTORS, 100 for $2 in Poly 
Packed bags. Mixed values only. 

P. and P., 25c. 


CROWN D.C. MOTORS 

6-volt and 9-volt. 
$2.75 each. 

P. and P., 25c each. 


PIANO, 5-key Switches, $1 ea. P. 
and P., 25c. 


MULTIMETERS, 200H, 20K ohms 
per volt, $11.25, incl. tax, CT 500 
20K ohms per volt, $15 inc. tax. CT 
330 20,000 ohms per volt, $17.25. 

P. and P., 45c. 

C1000 Pocket Multimeter, $6.50. 

P. and P., 25c. 

Crown Level Meters, $1.50 ea. 

P. and P., 25c ea. 


CAPACITORS 

80 for $2 in Poly Packed Bags. 
Mixed values only. 


TAPE HEADS 

Cassette Recorder Type Replay Heads. 
2-track Mono Current Manuf. 
New $1.50 ea. 

PLUS 10c pack, and post. 


MU-METAL SHIELDS 
To suit 5BP1 and other 5in CRTs 
mfd. by Magnetic Shields Ltd. 
Brand-new, $5 ea., plus 30c pack, 
and post. 


3,000 TYPE RELAYS 

Large range. Only 50c ea. Post 15c. 


TRANSISTORS 

2SD65, 2T76, 25c ea., or in 100 lots, 
20c ea. P. and P., 10c. 


OC400, 20c; 

SB346, 25c; OC468, 70c. 


VALVES 


6J8 

$1.75 

6J6 

30c 

6K8 

$1.00 

ECC33 

50c 

6BF6 

$1.00 

631 

50c 

6SJ7 

60c 

TT15 

$1.00 

6SL7 

$1.00 

807 (ATS25) 

50c 

6U7 

60c 

QV04/7 

$1.00 

6G8 

$1.50 

5B254M 

$1.00 

815 

50c 




Tinsley 50HZ Tuning Forks, as 
new, $40. P. and P., $1.50. 


All prices subject to alteration without 
notice. All items PLUS POSTAGE. 


WANTED TO BUY 
RECEIVERS, TRANSMITTERS, 
TEST EQUIPMENT. 


280 LONSDALE STREET, 
Melbourne, Phone 663 3815 

(Opposite Myers) 
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BOOK TYPE 

The latest model portable Tape- 
recorder. 4 transistor, 3in reels, 2 
tracks. Instruction manual. Size lOvfcin 
x 7in x WaIh. 

Just open the book and record. Sup¬ 
plied complete with tape, microphone 
and batteries. Special discount price, 

(20.50, posted anywhere. 


NEW TYPE 
Y-J MULTIMETER 


MEASURING 
D.C. Voltage: 


RANGE* 
«V, JOV, 


w.v. ▼ UUMC. OT» WT , 

30V. 150V, 600V (2000 


D.C. Current: 
Resistance:. 0- 


ohms/V). 

150 mA. _ 

100,000 ohms. __ 

with 1.5 volt battery and 
teat leads. Size: 3H” 
2H M s 1 H»\ 

Checked, Packed mi 
Posted — 59.50. 
Limited " 


'HANDYMAN" 
RH 150 
$11.50 


CHECKED 
PACKED 
A POSTED 
FREE 


Pocket-size SV4" s 4VS" s IN". 
Instruction sheet and circuit. 

„ SPECIFICATIONS 
DC Volta 2V4, 10. SO. 250. 1000. 
AC Volta 10, 50, 250, 500. 1000. 
DC Current, .1. 25, 250 M/amps. 

f£er-& 

Capacitance, .0001, .01, .0015, .IS 
mfd. 


FLASHLIGHT BALL POINT PEN S-88 

Lights up automatically when pen cover is in position foi 
writing. $2.00 posted. 

Bright illumination. Modem shape with silver finish. Yot 
can write when it is dark. Spare parts available. Twc 
batteries 30c. Pen refill 15c. Globes 15c. 


6” FACE A-10 MULTIMETER 
AND SIGNAL INJECTOR 


With Test Leads and 
Iniector Probe 


30,000 O.P.V. 


SPECIFICATION! 6 In I 
2 Vi in scale. 

DC Voltase* 0-0.5. 2.S, 10. 
50. 250, 500, 1,000 V at 
30,000 o.p.v. 

5,000 and 25,000 V at 
10,000 o.p.v 

AC Voltase* 0-2.5, 10, 50, 
250, 500, 1,000 V at 

10,000 o.p.v. 

Volume Level in Dtcfttl*. 
f>C Current: 0-50 uA. 1, 
50, 250 mA, 0-1 and 10 


AC Current* 0-1, and 10 


_je* 0-1 OK., 100K, 

1M, 100 Megohms, Sig¬ 
nal Injector Output Jack, 
Zener Diode Overload 
Protection. 

Xmas Special $48.75 


Mode/ Mi-20 $73.95. Postage SOc 


20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


DC Volts: 0.25, 2.5. 10, 50, 
250, 1000 (20,000/V) 


AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA 
250mA 

Resistance. 7kO, 700kO, 7M(] 
Decibels. —10 4-22 (at AC/ 
10V) 4-20 4-36 (at AC/ 
50V). Upper frequency limil 
7kc. 

Batteries: Two 1.5 V dry cells 


Mode/ PH-55 $20.00 Pottage 50c 


30,000 Ohms per Volt DC 

14.000 Ohmsper Volt AC 

SPECIFICATIONS! 

♦DC Volts: 0.6, 3V, 12V 
60V, 300V, 1200V (30,00( 
ohma/V. 

♦AC Volts: 12V, 60V, 300V 
1200V (14,000 ohms/V). 

♦DC Current: 60 A, 12mA 
300mA. 

♦Resistance: 10K ohm, IMej 
ohm, lOMeg ohm. 

♦Decibels: -10 db 4-23 db. 


LATEST MODEL 
MICRO RADIO 

7 transistors, uses 1 standard Pen 
lite battery size 2iin x 2iin. Th 
only miniature radio using standan 
batteries (refill battery 10c). Com 
plete with instruction leaflets. 
Pack and post $39.75. 


NKW RH (Radio House) RANG! 
OP MULTIMETERS 


Model RH-80 $18.00 Pottage SOc 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kO, 50kQ, 
500kQ, 5 MegO 
Decibels. -10 4- 62 lb 
Accuracy. DC±3%, AC 
±4% (of full scale) 
Batteries. Two 1.5V dry cells. 
Size AA, “Eveready” 915 

S Overload-protected by dual 
icon diodes. • Mirror scale. 
• Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized film resistors. 


Model PH-60 $25.00 Pottage SOc 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


Specifications! 


DC Volts: 0.25. 2.5, 10, 
250, 500, 1000 V 


AC Volts. 10, 50, 250, 5( 
1000 V 

DC Current. 25 uA, 5 m 
50 mA, 500 mA 

Resistance: 10 kO, 100 1 
1 MegQ, 10 MegO 

Decibels. —10 4-62'db 
Accuracy: DC±3%, AC 
4% (of full scale) 
Batteries. Two 1.5 V dry ce 


Models RH-80, -55, -60 are! 

• Overload-protected by dual silicon diodes # Mirro 
scale • Double jewelled ±2% 
temperature-stabilised film resistors. 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211 017 
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MOONBOUNCE - cont'd. 

moonbounce experiments at the end of 
1964, was an array of eight six-element 
Yagis, slot fed. This was followed by 
several variations of La Fort rhombics, the 
most successful being two bays, vertically 
stacked. However, the limited steering 
factor of this antenna proved to be too 
great a handicap and the present array of 
16 six-element slot fed Yagis was built in 
1968. Several months of testing various 
feeding systems for the array followed and 
approximately 20dB of gain resulted. The 
mtennas are individually stub matched to 
high impedance, and open wire fed. 

In March 1969, two fine two-way 
contacts were made with SM7BAE in 
Sweden, thus providing the first EME 
contact between New Zealand and 
Europe, and creating a new 144MHz DX 
ecord of about 11,300 miles. The earlier 
contacts with KOMQS were over a distance 
>f 8008 miles. These distances are earth 
urface miles, and not the signal path. 

Many partial contacts were made with 
fK3ATN and K6MYC but until July 7, 
970 no simultaneous two-way contact 
iad been made. Between 0300GMT and 
I400GMT on July 7, John made two 
ontacts with Mike Staal, K6MYC, in San 
ose, California, on 144.4/5 MHz via 
loonbounce. John says; “TTiis contact 
ives me an enormous amount of pleasure 
ecause Mike has been a great source of 
ncouragement to me over the past few 
ears in my moonbounce efforts. Also, it 
larks the end of a marathon endurance 
[fort because I first heard K6MYC in 
965/66 and he has also heard me since 
967.” 

During the contact with K6MYC, 
)hn’s signals were copied for about 20 
inutes by VE7BQH and as skeds had 
;en arranged for following nights it is 
jssible that the New Zealand-Canada 
14MHz contact is an established fact by 
le time these notes are published. 
E7BQH had been copied quite well by 
>hn on June 12,1970. 

Over recent months, John, ZL1AZR, 
is had many contacts with Sam Harris, 
P4DJN, at Puerto Rico (presumably on 
14MHz). Sam had expressed interest in 
e mast-head preamp devised by 
-1AZR, based on the 3N140. This 
eamp had produced very consistent 
suits. Shortly after sending circuit details 
Puerto Rico, ZL1AZR was astonished 
learn that all the preamps used with the 
5A’s 1000ft dish antenna for frequencies 
tween 40MHz and 186MHz had been 
placed by the ZL1AZR version. 

The 1000ft dish antenna is suspended 
er a natural amphitheatre by cables 
jm pylons on surrounding mountain 
ps. Sam advised that a single 3N140 gave 
ual or superior results to the two-stage 
14416 preamps previously used on those 
quencies and that they were much 
>ier to adjust for optimum performance. 
John’s own test on the devices gave a 
ise figure of better than 2dB on the 
nch and it appeared from cosmic noise 
ts that the overall noise figure of the 
mplete antenna/receiver system, 
luding all losses, was between 2dB and 
idB. . 

The lowest sky noise figure measured 
ZL1AZR is just under 220 degrees 
Ivin <2.5dB) and the highest to date is 
40 degrees Kelvin (8dB). The highest 
se figure is observed when beaming at 
galactic centre and the Milky Way. 
John finds it is very useful to be able 
establish the cosmic noise temperature 
:ause figures obtained provide a 
itinuous check of the overall receiver 
formance. The gain of the antenna has 


no bearing on the average figures obtained, 
although, naturally, the lower the 
beamwidth, the greater the variation in 
sky noise over any given period. 

The station equipment at ZL1 AZR is a 
transmitter with a primary frequency 
control, variable between 14.000MHz and 
14.007MHz using a 14MHz crystal FET 
oscillator. This is fed into a simple 
transverter and mixed with a 130MHz 
oscillator chain to produce 144MHz to 
144.007MHz. About every four months, 
the frequency has drifted up about 
400Hz-500Hz, and is readjusted. 
Frequency variation during a two-hour 
schedule is less than 30Hz. 

The transverter is run in a linear 
fashion to allow 14MHz to be fed in if 
desired. The transverter output stage is a 
5894 (QQE06/40) throttled down to 
about 7-8W to drive the power amplifier. 
This has a pair of 4CX250Rs with 1KW 
input, when operated Class C. 

John says it is very difficult to obtain 
perfect frequency stability when keying a 
targe VHF transmitter and to do this he 
keys the DC (battery) supply lead to the 
14MHz crystal oscillator only. He has 
found this to be the only method which 
gives him chirpless keying, it has been 
shown that even a frequency change of 
15 Hz to 20Hz during keying will put a 
signal right outside the band-pass of an 
audio filter. A chirp as small as this is not 
even noticed in a 500Hz-wide filter at 
normal BFO pitch. 

The ZL1 AZR receiver is a 1GFET VFO 
with a 7KHz tuning range around 5.5MHz. 
The total receiver tuning range is from 
144MHz to 144.007MHz with a 
bandspread of lKHz to 2in of dial travel. 
The oscillator is based on a circuit 
appearing in “RCA Ham Tips” three or 
four years ago. It is capable of extremely 
low drift operation after some weeks of 
adjustment of the temperature 
compensation. 

For earth-moon-earth or meteor scatter 
work, John has found during recent skeds 
that better weak signal results have been 
obtained since changing the IF bandwidth 
from 500Hz to 2-3KHz. When used with a 
narrow-band tunable audio filter, the 
wider IF seems to give a more even noise 
spectrum. Apparently the narrow 500Hz 
filter maintains a slight ringing tendency 
on noise pulses and the following audio 
filter magnifies the result to a stage where 
the theoretical signal-to-noise benefits of 
reduced bandwidth are not realised in 
practice. 

Up till mid-June, John had worked 
SM7BAE in Sweden on 21 occasions, and 
KOMQS in Iowa, USA, and, in July, 
K6MYC as already mentioned. He has 
been heard by many other stations in the 
US, as well as VK3ATN in Victoria and 
ZL1MO. During the months of May and 
June, six consecutive skeds made with 
SM7BAE on May 1, 2, 14, 15 and 30, and 
June 10, were successful. Signals on May 
15 were so good that SSB signals at 
strength two were received from SM7BAK. 
Truly a remarkable achievement. 

An interesting point observed in 
relation to signals from SM7BAE, which 
have been carefully measured and 
recorded, show ground reflection, gain 
peaking at an elevation of 4.5, 9, and 13.5 
degrees with maximum gain occurring at 9 
degrees elevation. Calculated minimum 
radiation angle from his low-height array is 
4 to 5 degrees. However, there have been 
limes when good signals have been 
received (a) after local moonset by up to 
four minutes; (b) at elevation angles and 
bearings where the iron roofed house was 
obstructing the antenna’s view of the 
moon almost completely. B 


“OXFORD" 

KADIO CHASSIS— 
INSTRUMENT CASE- 
ENGRAVE i PRINTED PANEL 

"MINI BOXES" 
(Aluminium) 

Any kind of metalwork 

All stock from our dis¬ 
tributors: 

OLD. 

HILDEN ENTERPRISES P/L 
48 Petrie Terrace 
Brisbane. Phone 3i 2844 

N.T. 

TOP END RADIO 
P.0. Box 2059 
Darwin 

N.S.W. (NEWCASTLE) 
MARTIN DE LAUNAY P/l 
Darby Street, 

Newcastle. Phone 2 4741 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde 
Caringbah 2229 
Phone 525-5222 
5 lines 
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LISTENING AROUND 
THE WORLD 


KDKA's golden jubilee this year 

On November 2, 1920 the world’s first broadcasting station 
officially went on the air, and so this month we are 
celebrating 50 years of broadcasting as we know it today. 


by Arthur 


Though it is generally claimed that 
broadcasting from KDKA Pittsburgh 
started on November 2, 1920, two other 
stations claim earlier transmissions. The 
Canadian Marconi Company claims to 
have commenced broadcasting in 1919 
from CECF in Montreal and to have been 
the first broadcasting station in North 
America, according to their verification 
card. Another station, WWJ in Detroit, has 
informed us that their transmissions 
started August 20, 1920. 

According to the publication “A 
Pictorial History of the Radio,” KDKA 
had its beginnings when a certain Dr 
Conrad convinced some of the 
Westinghouse officials, including its 
Vice-President, Mr H.P.Davis, of the 
practicability of broadcasting. So 
persuasive were his arguments that 
expenditure was authorised, a licence 
application submitted (October 16) and 
election night, then only a little more than 
two weeks away, selected for the grand 
opening. KDKA went on the air with the 
world’s first scheduled broadcast, the 
Har ding-Cox election returns, on 
November 2, 1920. Here is a Westinghouse 
story describing the event: 

“The returns were received by 
telephone from a Pittsburgh newspaper, 
and were then sent out by wireless 
telephone. So rapid was the service 
obtained by this method that the receiving 
operators were able to get the returns 
exceedingly fast. In some cases they were 
heard even before they were received by 
special telegraph wires. During the 
intervals between returns phonograph 
music was played and those amateurs 
having loud sounding horns or two-stage 
amplifiers were able to throw music over 
large rooms. Also two banjo artists were 
present and rendered very good banjo 
selections. Not only in Pittsburgh were the 
returns heard, but in many towns in Ohio, 
Pennsylvania and West Virginia.” 

Broadcasting owes a lot to the pioneers 
who founded the first stations which 
subsequently formed the basis of our 
broadcasting of today. In Australia and 
New Zealand many radio amateurs and 
hobbyists formed their own stations, and 
laid the foundation for the present system 
of dual operation of broadcasting in both 
countries, with national and private 
commercial stations operating in 
competition with each other. 

RECORDING FROM BOLIVIA 

Following our reception of station 
CP62, Radio Emisoras Bolivia, Oruro. 
Bolivia, we received a registered airmail 

imiiiitiuiiiiiiimiuiiiiHiMiiiiiMiMi'itiiiiimtiiiiiiiiiiiiiiiiiiiiiimiiiiimiMiuiiii 

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, 
Invercargill, NZ. All times are GMT. Add 8 
hours for WAST, 10 hours for EAST, 12 
hours for NZ. 
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letter and a tape recording of the station 
identification announcement and greetings 
from one of the announcers. 

Station CP62, operating on 4760KHz, 
was heard closing at 0400GMT and 
opening at 1100GMT. According to the 
verification letter they also operate on 
medium-wave on l450KHz as well as on 
FM. The verification letter gave details of 
the population of Bolivia, the fact that it 
is split into nine departments (counties), 
and that Sucre is the capital though La Paz 
is the major city. 

The verification letter was signed by 
Martha Gonzalez Montano, Secretary, 
Radio Emisoras Bolivia. The station 
address is Velasco Galvarro 651, Casilla 
525, Oruro, Bolivia. 

POWER BOOST FOR SACKVILLE 

Radio Canada’s three 50KW 
transmitters at Sackville are being replaced 
by five 250KW units. During September 
we received cable advice from Montreal 
that, as high power lines were being 
installed at Sackville, the transmission to 
the South Pacific was cancelled for one 
evening. The station was off the air from 
0805 to 1100GMT so that this installation 
work could be carried out. 

An official announcement from Radio 
Canada also indicated that the antenna 
arrays are to be improved. Due to present 
financial restrictions, the entire project has 
to be phased over four or five years. 
However, two of the. new 250KW 
transmitters should be in operation early 
in 1971. For an initial period of 
approximately 12 to 18 months, these 
transmitters will be directed only to 
Europe. 

FEBC EXPANSION 

The future plans of the Far East 
Broadcasting Company include the 
establishment of medium-wave stations 
throughout the Philippines, and expansion 
of its overseas facilities. This information 
was supplied by Max D. Atienza, who 
visited Invercargill recently during a tour 
of New Zealand in his capacity as 
Vice-President for Public Affairs. 

The present medium-wave facilities 
include two stations in Manila. Five more 
are in operation or under construction in 
other cities, while a further three stations 
are planned. The pending return of 
Okinawa to Japan will mean that KSAB 
and KSDX may have to close and be 
re-sited in some other country. Plans are 
under way to increase the power of KGEI, 
in San Francisco, to 250KW, while the 
station in the Seychelles has recently 
boosted its power to 40KW. There is also a 
possibility that the FEBC may purchase 
wjnyw Radio New York Worldwide, 
which is up for sale. 

The visitor was obviously surprised at 
the excellent reception in Invercargill of 
the FEBC programs, particularly the 
signals of DZB2 on 3345KHz and DZH6 
on 6030KHz. Both use 2KW and were 
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heard after 1000GMT in Tagalog, the 
language which interested Mr Atienza 
mostly, as he had been associated with 
many of the programs received. The signal 
quality of the 50KW transmitter on 
11890KHz, in its program to Australia and 
New Zealand at 0900GMT, was also 
impressive, and recordings were made to 
take back to Manila to prove to the station 
the good reception enjoyed so far south. 

SUVA USES II895 KHz 

The Fiji Broadcasting Commission 
carried out test transmissions recently on 
11895KHZ from 0300 to 0400GMT. 
Following cable advice from the station, 
we monitored this new frequency. The 
station was on the air from Monday to 
Friday with light music, and then for one 
week was used to carry recordings of the 
meeting of the South Pacific Commission, 
held in Suva. The reception was good for 
the first 30 minutes, but ran into sideband 
trouble from Beirut on 11890KH2 
towards the end of the broadcast. 

We recently reported reception of th< 
new medium-wave station at Labasa or 
840KHz, but according to the Fij 
Broadcasting Commission this station maj 
change frequency to 810KHz. The reasor 
for this move is that Radio Tarawa, a 
Gilbert and Ellice Island, on 844KHz 
causes some interference to tfie Labasi 
station. 


SOLOMONS ON 7235KHz 
The Solomon Islands Broadcastin 
Service, at Honiara, has made a frequenc 
change for its 41-metre band outlei 
VQ07, and is now using 7235 KHz in plac 
of 7115 KHz. The signals are at good lev* 
for the whole transmission from 0730 t 
1130GMT, though some interference fror 
American radio amateurs has bee 
observed. The station carries news fror 
the ABC at 1100GMT. Most of th 
programs . are in Pidgin. The sam 
transmissions are carried on the M^ 
stations VQO on 1030KHz and VQ04 o 
339SKHZ. 

ZYS33 OPENED IN 1924 
The longest established Brazilij 
stations are those operated by the Rad 
Clube Paranaense. According to 
verification letter, they commence 
operation on June 27, 1924. The static 
confirms reception with a letter and 
postcard which shows a photo of the cii 
of Curitiba. 

Radio Clube operates the following static 


Call 

KHz 

KW 

GMT 

PRB2 

1440 

20 

0800-03( 

ZYS33 

6045 

25 

0800-03( 

ZYS35 

11935 

25 

1200-24C 


The verification letter was signed 1 
the Director* and the address is Rad 
Clube Paranaense Ltd, Cx. Postal 44 
Curitiba, Parna, Brazil. 

RADIO SANTA ROSA VERIFIES 

An airmail letter has come to hand c< 
firming our reception of Radio Santa R< 
in Lima, Peru. The station was heard 
6045KHz to close down at 0355GMT £ 
has been heard at times as late as 0< 
GMT. * 

According to the letter two transmitt 
are used, OBX41 on 1500KHz and OCY 
on 6045KHz, both with 10KW. The addr 
of the station is Radio Santa Rc 
Casilla 4451, Lima, Peru. According to 
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etter, which came from the Director, 
tor P. Francisco Villena, the station is 
>n the air from 1100 to 0400GMT and 
roadcasts mainly cultural, religious and 
musical programs. 

PENNANT FROM NICARAGUA 

As well as a letter of verification of 
ur reception of Radio Nacional Nica- 
agua, we received a pennant from the 
tation. The pennant in blue and white 
as the station slogan and the medium- 
-ave frequency of 620KHz shown on it. 
The letter came from the Director, 
acho Sanchez Diaz and confirmed our 
sport of reception on 5935KHz. Though 
ie report was sent in mid-December, 
id the reply was dated nine days later, 
e verification was not received for nine 
onths, even though it had been sent 
rmail. The envelope shows the verifica- 
>n was actually posted in June, and it 
ems that the station had replied promptly 
reports and then had failed to mail 
em out. Our reception report on 
875KHz, sent earlier last year, has never 
en verified. 

LISTENING TO AFRICA 
In a recent BBC World Radio Club 
jgram an interesting talk was given on 

> reception of signals from Africa, as 
would appear to a newcomer to DX 
ening. 

?or centuries Africa has been known as 
dark continent, and for radio listeners 
s one of the most difficult, because of 
variety of languages and the number 
stations in operation, factors which 
ke it a challenge to the new listener. The 
itinent is very large, with over 50 sep- 
te radio countries, including the various 
nds in the Atlantic and Indian Oceans, 
n the Arabic-speaking north, broad- 
ing follows the European pattern, with 
r erful medium-wave stations and most 
ntries operating an international short- 
e service. South of the Sahara the 
tered population and high static level 
led to a system where the major cities 
served by low-power medium-wave 
ons, and short-wave services are used 
the rest of the country. It is these 
1 domestic services which provide the 
est for the DXer. 

ewcomers to short-wave DXing may 
to steer clear of these stations because 
>elieves there is a language difficulty, 
is not really a problem, as the lan- 
;e used in many cases is that of the 
er colonial nation. Thus French or 
ish are often used, and Portuguese 
eing used in Angola. Many of the 
>ns use the low frequency bands. Then 

> are powerful relay stations which 
' programs from Europe such as the 

station on Ascension, the Deutsche 
s relay at Kigali, the Voice of Ame- 
relay at Monrovia, and the ORTF 
at Brazzaville. Some countries have 
rful short-wave services, including 
icco, Egypt, Nigeria, Ghana and 
l Africa. Privately run missionary 
ns operate in Rwanda, Liberia and 
pia and these are heard outside 
a. In this part of the world, signals 
Africa are best received at dawn 
iusk in the 90 and 60 metre bands, 
the winter and equinox periods being 
lost favourable for reception. 

SIGNALS FROM PARAGUAY 

; most difficult country in South 
ica for short-wave listeners is un- 
edly Paraguay. In our 35 years of 
ng we have only verified three sta¬ 
in this country, so it was a thrill to 
a broadcast from ZPA10 on 6015- 
on a recent Sunday around 0930- 

broadcast was heard free from 
rence and the station slogan “Radio 
lay Asuncion” was heard frequently 
a spoken program. Music followed 
fter 1000GMT the slogan was given 
ntly between musical items. Station 
) relays the medium wave station 
using 1300KHz, and according to the 
ncement the program is also carried 
Vf. The address of the station is 
e Dr Caspar, R. de Francia 343, 
ion, Paraguay. 


LAFAYETTE ha-soo 

Transistorised Communications Receiver 



HA-600T $199.50 


2 FIELD EFFECT TRANSISTORS 


10 Transistors 
7 Diodes I Zener Diode 


5 BANDS 


150.400 KC, 550-1600 KC (Broadcast Band), 
1.6-4.8 MC, 4.8-14.6 MC, 10.5-30 MC. 


This new receiver. Model HA-600, combines the latest solid state elec¬ 
tronics with attractive modern appearance to achieve a superb blend of 
performance and style. Advanced circuitry utilises two Field Effect Tran¬ 
sistors in the mixer and oscillator stages to assure high sensitivity with 
lowest noise factor. 10 Transistors, 7 Diodes plus 1 7ener Diode com¬ 
plement the F.E.T/s to provide top performance with exceptional stability. 
Series Gate noise limiter and automatic volume control provide efficient 
noise and audio blasting suppression. Built-in variable BFO permits clear 
reception of code and single sideband signals. Continuous electrical band- 
spread calibrated for amateur bands 80 to 10 metres facilitates tuning. 


• Operates from 12 volts DC (negative ground) or 220-240 volts 50 cps. 
(17 watts). 


• Two Mechanical Filters for Ex¬ 
ceptional Selectivity. 

• Product Detector for SSB/CW. 

• Huge Edge Illuminated Slide 
Rule Dial with “S” Meter. 


• Electrical Bandspread Calibra¬ 
ted on Amateur Bands 80 to 
10 metres. 

• Engineered by Lafayette to 
their highest quality standards. 


SPECIFICATIONS: Sensitivity: 1 uV at lOdb signal to noise ratio. 
Selectivity: -f or - 2 KC at 6 db down + or - 6KC at 60 db down. 
Intermediate Frequency: 455 KC. BFO Frequency: 455 KC + or — 
2.5 KC. Antenna Impedance: 50-400 ohms. Audio Power Output: 3 
Watts at 4 ohms. Speaker Impedance: 4, 8 and 500 ohms. Headphone 
Impedance: 8 ohms. CONTROLS: Function, BFO, Volume, Band Selec¬ 
tor, RF Gain, Antenna Trimmer. 


I ArAYETTE 

Division of Electron Tube i acayCTTi 


ELECTRONICS 


Division of Electron Tube 
Distributors Pty. Ltd. 

All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 
VIC., 3182. Ph. 94-6036 


LAFAYETTE Communications receivers 
are also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt 
Street, 760 George Street Sydney 
N.S.W. 2000. 

TISCO AGENCIES, Overend andi 
Hampton Streets, Woolloongabba, 
Q’land 4102. 
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CRYSTALS 

CITIZENS BAND and MODEL 
RADIO CONTROL 
FREQUENCY CRYSTALS 
HC18 Miniature, i inch spacing. 
26,540 MHz 26,995 MHz 27,240 MHz 
26,590 MHz 27,045 MHz 27,245 MHz 
26,640 MHz 27,095 MHz 27,425 MHz 
26,690 MHz 27,145 MHz 27,740 MHz 
26,785 MHz 27,195 MHz 27,785 MHz 
26,790 MHz 27,880 MHz 

PRICE $3.50 EACH. 
AMATEUR CRYSTALS 
VHF Band — 144 MHz FM 

HC6 Holders, 1 inch spacing. 
Channel A Transmit 4,051.55 KHz 
Channel A Receive 10,275.35 KHz 
Channel B Transmit 4,055.5 KHz 
Channel B Receive 10,285.71 KHz 
Channel C Transmit 4,059.61 KHz 
Channel C Receive 10,296.14 KHz 
Channel Z Transmit 4,048.88 KHz 
Channel Z Receive 10,411.55 KHz 
Channel 4 Transmit 4,066.66 KHz 
Channel 4 Receive 10,278.57 KHz 
Channel 1 Transmit 4,058.33 KHz 
Channel 1 Receive 10,257.14 KHz 

PRICE $5.50 EACH. 

MARKER CRYSTALS 

100 KHz Marker . $12.00 

1,000 KHz Marker . $12.00 

3.500 KHz Marker . $5.50 

5.500 KHz Marker . $5.50 

COMMERCIAL FREQUENCY 
CRYSTALS 

HC6 Holders, 1 inch spacing. 

2,182 KHz 2,637 KHz 4,535 KHZ 

2,524 KHz 2,739 KHz 6,280 KHz 

2,603 KHz 2,979 KHz 6,735 KHz 

4,095 KHz 

PRICE $5.50 EACH. 

VIDEO PEAKING CHOKES 
MINIATURE PIGTAILS, 
IRONCORE 

15 uH, 22 uH, 27 uH, 33 uH, 

39 uH, 47 uH, 56 uH, 68 uH, 

82 uH, 100 uH, 120 uH, 150 uH, 

180 uH, 220 uH, 270 uH, 330 uH, 

390 uH, 470 uH, 560 pH. 

PRICE 40c. Postage 10c. 


RADIO 

SUPPLIERS 

Mail Order Specialists 


323 ELIZABETH STREE1 

(2 Doors from Little Lonsdale Street) 

* MELBOURNE, VIC. 3000 

TELEPHONES:677329,67428 


VIRNIIR DIALS 

Ratio 8 to 1 Reduction, Scale 0-10 
Type T 501 1* inch diameter $2.00 

Type T 502 2 inch diameter $2.75 

Type T 503 3 inch diameter $3.30 


LOW PASS FILTERS 

A “Cabena” Low Pass Filter will fix 
TV1. Cut-off frequency, 30 MHz; 
attenuation at 60 MHz better than 
30 dB; insertion loss, negligible. Im¬ 
pedance 50-72 ohms. 

PRICE $11.50. Postage 10c. 


WIRE WOUND POTENTIOMETERS 

50 watts, 200 ohms. Price $3.00. 


PI VI-CORE CABLE 

5 x 5/0076. Ideal for Intercom*. 
Telephones, etc. New. lOOydi rolls, $17 
(postage 75c), or 20c yd. 


SOLID STATE STEREO AMPLIFIER 

8 watts r.m.s. per channel. Input for 
magnetic, crystal and ceramic type 
microphone. P.V. cartridges, tape re¬ 
corder input and output, tuner input, 
stereo headphone jack. 

Reduced to $65. Postage $1.20. 


STEREO HEADPHONES 

Professional quality (well known 
brand). Large earpads, standard stereo 
plug, 6ft lead. 

Price $5.75. Postage 50c. 


LT91 RECTIFIER 

20 Volt 2 Amp. 

Price $1.50. Postage 10c. 


TE-16A TRANSISTORISED 
TEST OSCILLATOR 

Frequency range: 400 KHz to 30 
MHz in five bands. Modulated 800 Hz 
sine wave. Modulation 30% approx. 
5i x 51 x 31 inches. Weight 1.5 lb. 
Price $24 tax paid. Postage 75c. 


AUTO CAR AERIALS 

Hirschmann, type 300N, side mounting, 
new. 

Price $4.50. Postage 20c. 


SIGNAL INJECTOR 

Model SE250B. Price $7.00. Post 20c. 


INSTRUMENT CASE 

Sloping front panel. Plastic case, metal 
front panel 7* x 4* x 5 inches. Suit¬ 
able for radio, test equipment, projects, 
etc. Price $3.50 inc. tax. Postage 10c. 


PACK OF RESISTORS 

100 Resistors of i and 1 watt rating. 
Price $1.75. Postage 20c. 


TAA300 INTEGRATED CIRCUIT 
1 Watt Audio Amplifier 

The TAA300 is a monolithic integrat¬ 
ed circuit for use as a complete AF 
amplifier. With a supply voltage of 9v, 
outputs of up to lw are obtainable 
into a load impedance of 8 ohms. A 
voltage range of 4.5 to 9 volts coupled 
with very low crossover distortion and 
low current drain (8 mA) makes this 
circuit ideal for battery operation. 

TAA300 Integrated Circuit, $3.00. 

Postage 10c. 


TRANSISTORS AND DIODES 


C-Typa Compact CASSETTE TAPES 

“‘ill kn 


Well known make (suit all popular 

brands of Cassette Recorders). In 
plastic storage case. 

C-60 60 minutes . $1.20 

C-90 90 minutes . $1.90 


OC71 

.. 75c 

AF114 . 

.. 80c 

OC44 .. 

.. 90c 

AF116 . 

.. 80c 

OC45 ... 

.. 90c 

BC108 

70c 

AC125 . 

. 80c 

BC109 .. 

. 80c 

AC 128 . 

80c 

BF115 .. 

80c 

BA100 

30c 

OA90 .. 

.. 30c 

OA91 .. 

.. 20c 

OA95 .. 

30c 


Postage 10c. 


BRAND NEW SPEAKERS 

3DX 8 ohms Nett Price $3.95 Post 20c 

3DX 15 ohms " - $3.95 Post 20c 

6A7 8 ohms " ” $5.50 Post 40c 

6A7 15 ohms ” " $5.50 Post 40c 

8A7 8 ohms ” M $7.20 Post 40c 

8 A7 15 ohms ” ” $7.20 Post 40c 

12CMX 8 ohms. $10.75 Post 80c 
12CMX 15 ohms. $10.75 Post 80c 


AC ADAPTOR—BATTERY SAVER 

Type PS64—240 volts to 6 or 9 volts, 

300 mA . $12.50 

Type PS62—240 volts to 6 or 9 volts, 

100mA . . 

Postage 30c. 


vons, 

$8.50 


DELCO TRANSISTORS 

Type 2N441 .. Price $2.40. Post 10c 

Type 2N278 .. Price $6.00. Post 10c 

Type 2N301 .. Price $7.40. Post 10c 


SOLDERING IRONS 

ADCOLA M70 l/8inch tip, 240 

volt .. $8.00 

ADCOLA M64 3/16 inch tip, 240 

volt . $8.40 

SCOPE 4 volts AC/DC, 100 watts, 

$6.40 

MINISCOPE . $6.00 

SCOPE De Luxe . $7.00 

Postage 20c. 


SOLDER’NG IRON 
TRANSFORMER 

240 volts/3.3 volts, 100 V/A .. $6.40 
Postage 40c. 


RESIN SOLDER 

Five-Core, 60/40 . $2.! 

Fice-Core, 40/60 . $2.: 

Solder Pack, 42 inches ...... 18i 


5( 


20 


MICROPHONE CABLE 


Ty^e 15P1/24, E3748, jyi6 inch djam 


'Ice 15c yard, or 100 yds, $14.00 


STEP-DOWN TRANSFORMERS 
Type 5506—240 volts to 115 volts. 2< 

watts . $11.91 

Type 5578—240 volts to 115 volts, 4< 

watt, . $li.» 

Type 2164—240 volts to 115 volts, 10( 

watts . $16.3< 

Type 2166—240 volts to 115 volts. 25( 

watts . $32.0< 

Postage $1. 


MINIATURE SPEAKERS 

21 inch 8 ohm V.C. Price $1.5 

21 inch 8 ohm V.C. ” $1.7 

21 inch 8 ohm V.C. ” $2.0 

3 inch 8 ohm V.C. $2.2 

4 inch 8 ohm V.C. " $2.5 

Postage 20c, 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speak¬ 


ers, Rola Speakers, Peak Stereo Equipment, Kew Brand Meters, A 
Mullard Valves and Transistors, Ducon Condensers, etc. 


R Transformers, 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiii 
BULK STORE, 104 Highett Street, Richmond. Phone 42 8136. 

Monday to Friday 10.30 a.m. to 5 p.m. Saturday 9 a.m. to 12 Noon. 
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VERIFICATION FROM DOHA 

The reception of Radio Qatar at Doha 
n short-wave has been reported in these 
ages in recent months, the transmitter 
sing 9570KHZ with 100KW. Recently 
e heard the signals of this station on its 
ledium-wave frequency of 674KHz around 
awn and our reception has since been 
drifted. The report was the first received 
om New Zealand. In the verification 
tter, the Deputy Director of Information, 
roadcasting, PO Box 1414, Doha, in- 
>rms that reception at the same time was 
jported by a listener in Japan. 

The technical details of the station show 
lat the transmitter on 674KHz has the 
ower of 50KW and is fed into a quarter 
ave tower radiator. A further transmitter 
ith the power of 10KW is used for a 
andby on this frequency. The short-wave 
ansmitter, at present using 9570KHz, has 
le power of lOORW and uses a quadrant 
erial array. The station has also been 
ssigned 6135, 7150, 9550 and 11710KHz. 
Tne present schedule is 0300-0600, 1300- 
900 daily except Friday, when the sche- 
ule is 0300-0735 and 1300-1900GMT. 
di programs are in Arabic at present. 
The studios are located about two and 
half miles from the transmitting station, 
nd consist of two interview/talk and two 
nisic/drama studios, with the usual ad¬ 
ministrative offices and news rooms with 
jleprinter news services. All studios ate 
tted with the usual facilities for live 
roductions also tape and disc playback 
quipment. The transmitter site is linked 
pith the studios by a VHF FM link with 
icilities for automatic changeover in case 
f failure. , , , 

The medium-wave station is intended 
>r reception in the Persian Gulf area, 
he short-wave transmitter covers the 
ear and Middle East, but the station re- 
jrts that reception of this transmission 
is been heard in most parts of the world. 


NEW SCHEDULES OPERATING 

. NORWAY EXPANDS SERVICE. 

Radio Norway broadcaating from Oslo has recently added a new transmission to Its 
schedule and this one is being heard from 0500 to 0630GMT. The broadcasts from 
Oslo we all in Norwegian except on Sunday when the last 30 minutes is In English. 
This English period is received by North American listeners on Monday, GMT day. 


GMT KHz 

0700-0830 15175, 21655, 21730, 25730, 25900 

1100-1230 6130, 17825,21655,25730,25900 

1300-1430 17825, 21655, 21730, 25730, 25900 

1500-1630 17825, 21655, 21730, 25730, 25900 

1700-1830 6130, 21655, 21730, 25730, 25900 

1900-2030 15175, 17795, 21655, 21730, 25900 

2100-2230 9645, 15175, 17795,21655 

2300-0030 11850, 11860, 15175 

0100-0230 9610, 11850, 11860 

0300-0430 9550, 9610, 9645 

0500-0630 9550, 9645, 21730 


Area 

Australia, New Zealand 
Australia. New Zealand 
Asia. Africa 

Midale East, North Africa 
Europe 

Europe, Africa 
Eastern Australia 
North and South America 
Eastern South America 
Central America 
North America and Pacific 


ENGLISH FROM TAIWAN 

The Broadcasting Corporation of China at Taipei, Taiwan has only two 
transmissions each day in English. These are beamed to North America, Europe and 
Africa. 

GMT KHz 

0200-0350 7130, 11825, 15125, 15345, 17720, 17780, 17890 

1800-1900 9685,9765, 11825, 15125, 15370, 17720, 17890 

News is broadcast at 0200, 0230, 0255, 9320, 1800 and 1830GMT, 
commentaries 0215, 0310, 1815 and 1845GMT. 

TRANSMISSIONS FROM ROME 

Rome Radio has several broadcasts in English. Although none of these are beamed 
for reception in Australia and New Zealand, it is possible to hear several of these 
broadcasts at good strength. Italian Radio also has a daily service in Italian for 
Australia. 


English 


NORTH SEA USES 9940KHZ 
Radio North Sea International opera- 
lg off the Dutch Coast has now been 
sard on the new frequency of 9940KHz, 
tuch has recently been added to its 
ort-wave outlets. The station, in its 
nouncement, now lists 1376KHz medium- 
yt and 6210KHZ short-wave for Europe: 
40KHz short-wave for the world; and 
0MHz FM. 

Its slogan “Radio North Sea Inter- 
tional, the Sound of Europe to the 
orld”, is used frequently. Our reception 
6120KHz has been best at 0530GMT, 
men a 30-minute gospel program is broad- 
st in the Dutch language. Then follows 
iglish at 0600GMT and popular music. 
Reception of the 9940KHz is reported 
Samson Voron of Coogee, NSW, who 
ard it around 0700GMT and again at 
♦5GMT. The frequency has been mea- 
ed as 993 5 KHz. The programs heard 
re music and commercials, and requests 
m listeners. 

During August a boarding party came 
mgside and tried to take over the 
»sel, but the Dutch Air Force and Navy 
ne to its rescue and the boarders were 
mlsed. The station, which we first heard 
t November, has received some 40,000 
ters and reports, but to date no veriflea- 
n is known to be issued. 

DX 70 COMPETITION 
rhe annual competition of Radio South 
•ica, known this year as “DX 70”, is 
take place on Friday, November 27. 
? contest will be run on similar lines 
last year’s contest. Frequency bands 
l be supplied to the listener, who has 
track down the actual Radio South 
ica transmitter, and identify this and 
code word. In recent contests the power 
been increased from 20 to 100KW and 
n to 250KW for the final transmission, 
’rizes are offered, and the contest is 
ided into four zones; for example, all 
eners in the Pacific area compete in the 
le section, and not against listeners in 
er parts of the world who may be 
;ninj under better propagation condi- 
is. Full details of the contest are avail- 
e from Radio South Africa, PO Box 
9, Johannesburg, South Africa. 


GMT 

KHz 


Area 

0100-0120 

15410, 11810 


North America 

2200-2225 

17740,15230,11905 


Japan 

0350-0410 

21560,17795,15340 


South Asia 

1935-1955 

11800,9710,7275 


Great Britain 

0425-0440 

7275,5990 


Mediterranean 

2020-2040 

1180,9575,7235 

Italian 

Near East 

0600-0645 

21560,17815,17795 
15340, 11810 


Australia 


DX PARTY LINE RETIMED 


Radio HCJB’s DX Party Line program has been retimed, and an additional session is 
now also being broadcast. The station carries items of news from short-wave listeners, 
and its address is HCJB, Box 691, Quito, Ecuador. 


Day GMT 

Monday 0030.-0100 

Tuesday 0300-0330 

Tuesday 1900-1930 

Wednesday 0930-1000 


KHz 

11745 

9710,11745,15115 
15445,17850,21460 
6135,9745, 11915, 15115 


ENGLISH FROM PEKING 

Radio Peking. China advises that their present transmissions in English for various 
parts of the world are as follows: 


GMT 

1300-1400 

1400-1500 

1500-1600 

1600-1700 

0000-0100 

0100-0200 

0200-0300 

0300-0400 

1200-1300 

1900-2000 

2000-2100 

0300-0500 

0830-1030 

1200-1300 

1300-1400 

1800-1900 

1600-1700 

1700-1800 

2230-2330 

2330-0030 

1800-2000 

2130-2330 


KHz 

15060,17673 

7120.9780.15060.17715.17855 

7120.17715.17855 
7120,9780 
15060,17673 

7120,9780, 17715, 17855, 

11685,15095 

15060.17715.17855 
7120,9780 

11685.15095 

15045,15095,15385, 17673 
15045,15095,15385, 17673 
15045,15095,15385, 17673 
11600,11720, 15060, 15435, 17835 
9290,9365, 11600, 15285 
9290,11600, 15095, 15285 
1210 

7315,7470, 15095 

7315.15095 

6620,7590, 9030, 11675 
6620,7590, 9030, 11675 
7350,9860 

9440,9965, 11695, 15030 


Area 

North America 
North America 
North America 
North America 
North America 

North America (East Coast) 

North America (East Coast) 

North America (East Coast) 

North America (East Coast) 

North America (West Coast) 

North America (West Coast) 

North America (West Coast) 

Australia, New Zealand 

South East Asia 

South East Asia 

South Asia 

South Asia 

South Asia 

Europe 

Europe 

East and South Africa 
West and North Africa 


[East Coast) 
East Coast) 
East Coast) 
East Coast) 
[East Coast) 
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SOUND PROJECTORS 

Gtnevnx Prefect and Harmour and 
Heath 16mm in good Working 
order. 240v operated, complete 
with speaker and amplifier. 

from $90.00 

CIRCULAR SLIDE RULE 

sum diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

$1.25 oath 

Poet 10 cents. 

P.M.O. TYPE 
TELEPHONES 

Standard dak type with magneto 
bell calling device. Range 30 mites. 
Uses standard batteries nt each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

<2 TBI.IPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

Please note w# arc now able to 
Include Vi mite of telephone 
cable FRBB with each let of 
Phones. 

BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batter la. 

2 amp. without meter, 913.78 

2 amp. with meter, 918.78 

Poet N S.W. 70c; Interstate 95c. 

MINIATURE 
ELECTRIC MOTORS 

1 V$ to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 

68 cents each or 19 for 84.89. 

(Post 7c). 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
usings frequency synthesiser In 
100 K/es: step 10 channel per 
meg/cycle with power supply. 
Leads, mike and heAdnhones 
948, 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 

TRANSCEIVER 

(2-way radio) 62 set Ideal small 
ships. Hams. ate. 1.6 to 10 megs. 
Crystal locked or V.F.O. controlled 

5 watt output. Complete with an¬ 
tenna. headphones and mike 969. 
60c cartaga to rai. Freight payable 
at nearest attended Railway 
Station. 

HEAD RHONE! 

Low Impedance moving coll fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. 93.50 pair. Same with 
black felt muffler, 94.50 pair. 

Post N.S.W 25ct Interstate 39c. 

COLLINS TRANSCIIVCRS 

Auto-tun«d 100-150 mtftcyclM, 
10 channels... 

$65.00 

MICROSCOPE 

500 x magnification, 3 turret. 

96.80. 

Post., N.S.W., 85ct Interstate, 
85c. 

AVO MULTI MITI, 

im," 

A.W.A, AUSTRALPHONE 

Transceiver* 12 V 

New Complete Station. 

1.6 to 10 mega on tranmit. 

0.54 to receive. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Med. LA5. $110.00. 

100-500 M/a. 9389.99. 


ADLER FREQUENCY 
METER 

lOOKc-20 M/c*. $175*00. 


MtON 


P.M.O. Phone /id and plu|«, 35c 
each. 45c the pair. 

Po«t 7c. 


NIFE CELLS 

1.2 Volt fully charted. 41a t Shi 
x tin 4 AH. 

$1.00 each 

Post. N.S.W., 25ci Interstate 35c. 


3.6V 10AH. set of 3 batteries in 

$7.30 


wooden holder. $7.50 per set. 
Port. N.S.W., $1.10; Interstate, 

$2.72. 


WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.O Approved Cltlxen Band. 
9 Transistor. $55.00 per set of 2. 
Post. N.S.W. 30c; Interstate. 60c. 



P.M.O. TYPB KBY SWITCHES. 
45c each. Post. 15c. 


VALVES 


BRAND NEW 

IN CARTONS 


Special 

discount for fi 


•07 

tie 

CVIS0 

11.89 

6IN70T 

tie 

1H6G 

39e 

8999 

91.99 

832 

98.99 

5U4G 

fie 

6AK5 

91.89 

EF30 

lie 

6X4 

11.99 

3Y3 

91.71 

12SK7 

89e 

6C4 

89c 

VR63 

28c 

3x2 

71c 

VT4C 

78t 

6A05 

99c 

AU5 

91.99 

I2AU7 

11.99 

80 

11.21 

X61M 

12.29 

6AK5W 

91.89 


CATHODE HAY TUBBS 


SB E:i! 

VIM* 4/1 I1.M CV11M $1.95 


PHASE ADD POSTAGE 
ON ALL ARTICLES 


ff—trsa 


45 a 40 coated Lent with tripod 

$10.95 


30 x 30 Power Coated Lena 
Brand new. 


$1.71 


60 magnification with _ _ 
coated objective lent. 
With tripod. 


$ 21.00 


As Illustrated. 

Postage. 95c; Interstate 91.20. 



•TELESCOPES 

[30 s 40 with Tripod 

I 17.95 

Poet N.S.W., 70c; Interstate 11.20 


PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 
300 watt. 15 volts. 20 amps. 
Made in Canada. Complete w.th 
tools, instruction book, sparea. 
•«®. Ovly $ 75.00 


fl cartage to rail, freight pay- 
ailway 


able at nearest attended railway 
station. 


8C 221 

Frequency Meters 

$55.00 


SMALL COMPUTOR 
PANELS 


3in x 2in containing 2 valves, qty. 
of resistors, etc. 

only 75e 

Post 21c. 


STEREO headphones, brand new. 
17.50, post N.S.W. 60c. Inter¬ 
state 85c. 


TYPE S POWER SUPPLY 

(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma 550 volt 200ma, 300 
volt lOOma. $3t.M 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin (equal Vi 


mile) 

Post, 


70c: interstate 81.20. 


coll. 


SCOOP PURCHASE 

Qramo Motors. New. Made In 
U.S.A. 4-speed 240 volt A.C. 
50 eye. Only $2.71 each. 

Post, N.S.W. 30c; Interstate, 40c. 


CO-AXIAL SWITCH 


70 ohms 4 positions, 
can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed In metal cate 9!n 
x 81n x Sin $5.00 each. Poet 
N.S.W 70c. Interstate 81.20. 


ELECTRONIC COUNTER 


(Austronlc) 0-100 K/c. 240V 

$150.00 


operated. 


Cossor Double Beam Oscilloscope 
1035. Tested. $180.00 


Kleinschmidt 5 Unit Punch Reader 
and Tape Printer with Key Board. 
$95.00. 


SBLSYN f MOTORS MAOSUP 

No. 19 TWO-WAY RADIOS 
Sold as is without power supply, 
leads, accessories, etc. Only 919. 
Or complete with above gear, 835. 


BINOCULARS 

PRISMATIC. Coated Lenses 
Brand new. Complete with cast. 

8 x 30.118.71 

7 * 50 822.18 

10 x 50 813.07 

12 X 5 fp.PI 

20 x 50. $24 jf 

Post, N.S.W., 70c; Interstate. 81.20 

3000 TYPE RELAYS 

P.M.O. 200 Ohm — 1.500 Ohm 
Coils, 81.28 each. 


TOGGLE SWITCHES 


Brand new, 3 amp, 240 volt, S.P., 
S.T., 39c each or 10 for $3.00. 
Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $280.00. 


522 TEST SET 

100-155 M/ca. I.F. Generator, 
crystal locked R.F. Power Meter, 
A.C. Supply Meter. 928.00. 


SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
92.00. We haven't got time to 
sort them, so you reap the benefit. 
Post 60c. 


MINI DETECTORS 

Bi A.M.F with Instruction Book. 
Complete In wooden caee. Ideal 
for plumbers, councils for locating 
btifiad pipes, etc. Freight pay¬ 
able at nearast attended railway 
—d** $39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D C., suit slot car. Lap 
counters, etc. 

91.28 each. Poet 13c. 


ALTIC STUDIO 
MICROPHONES 

639B Western Electric, top trade, 
original cost 9280* Ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, ate. 
Fraction of original cost. 

Price on Application. 


240 VOLT 

S22 POWER SUPPLY 

Supplies all necessary volutes to 
operate 522 transceiver from 240 
V A.C. CmncMetc and ready to 


plug 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

91.28* Post, 10c. 

200 Mill, amp,, 24 volt. 1/lln push 
movement. 

91.28. Post 10c. 


CONDENSER LENS 

2Viln DIAM. 21n FL. 91.80 e 
or 92.89 per pair. Post 21c. 


CONDENSER LENS 

lVkln diam. 1V4FL. 80c each. 
Postage. 17c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated, 
900 x magnification, complete 
with dlsectinj^krt, slides, etc. 

Post N.S.W. 65c, interstate 83c. 


TEN CHANNELS 
VHF TRANSCEIVER 


Types TR1934 100-125 meg/eye 
ana TR1935 125-150 meg/cycltt. 
29 volt DC operated AM tingle 


crystal locks both TX Md RX° Ml 
fame channel complete will 
generator. 

$ 33.00 



RECORDING TAPES 

TO* QUALITY BRAND NIVV 

11 r ‘ 

X CASSETTE TAPES 

C60 91.60. C90 92.20. C120 92.99, 
Post 13c. 


BYER 77 Mk. I 

Rack Mounting Tape Recorder, ei 
A.B.C. 7v£l£ LFJ. Full tract| 


tested. 


Microphone, Professional S.T.C 

920.00. 


type 4017. 


Marconi Video Oscillator typ 
TFS85A 0-12 M/cs. $78.00. 


Marconi H.F. Sis. Oen. 85 K/ct 
to 25 M/a. 968.00. 


Pye 4 Channel Crystal Locke 
-i.5-3r — 


Oscillator. 


VUt 


M/cs. New. 


TRANSPONDER APX4 

with Lighthouse Tubes. Can b 
converted *o 1200 M/cs. 917.0( 


WHEATSTONE BRIDGE 


Top grade 
In Multiples up to 1000 


$65.00 


Deitch Bros. 


70 OXFORD STREET, SYDNEY, 2010 

SORRY, NO C.O.D. 
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WORLD SERVICE SCHEDULE 

The BBC World Service frequencies 
md times for November, 1970 are 
inchanged from those of October, 1970. 
fhese were published in our October issue, 
>age 177, 

iimMiiiiHiiitMiiiHiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiuHiiiiiiiimiiiimniiiimiimiii 


NEW INTERVAL SIGNAL 
The BBC World Service has recently 
ntroduced a new interval signal for its 
>rogram, and has replaced the well-known 
Sow Bells with an orchestral version of 
‘The Bells of St. Clements”. 

This special interval signal, orchestrated 
o form a continuous theme, is played at 
he commencement of BBC transmissions 
is a tuning signal, before the commence- 
nent of transmissions carrying the World 
Service. 

The new signal is heard well at the 
opening of the service to the Australian 
ind New Zealand area at 0545GMT, on 
7150, 9640, 11955 and 15070KHz. 

The BBC Regional Services are still 
^receded by the musical notes representing 
‘BBC" and the European Service by the 
■amiliar V sign in Morse code. 

NEW JAMMING TECHNIQUE 

Listeners are well accustomed to the 
iound of jamming on short-wave trans- 
nissions which come from Eastern Europe, 
3ut in recent months new variations of 
this deterrent to radio reception have been 
Dbserved. In recent months jamming sig¬ 
nals have mainly been replaced by a new 
wirling sound. This jammer identifies with 
x Morse break denoting the location of 
he transmitter, and is not so wide in its 
jandwidths as the old familiar blanket 
ammer. 

We have from time to time observed the 
Russians using another form of preven- 
ion to the reception of Western European 
tations. This is a very poorly modulated 
elay of the Russian Home Service music 
irogram, which is received with a 
croaky" sound, and is broken up into 
ections, making the music unintelligible, 
t has been observed at 1045GMT over the 
1BC European Service on 17790KHz, 
fhich at this time commences a program 
i Russian. Other frequencies which carry 
his program from London have been 
hecked, and in most cases the jammers 
re blocking reception. 

LISTENING 40 YEARS AGO 
From the pages of ”New Zealand Radio 
ecord” we learn from the notes of mem- 
ers of the New Zealand DX Club some- 
ling of listening conditions in New Zea- 
nd some 40 years ago. This organisation 
now the New Zealand Radio DX 
eague. 

It is interesting to compare the type of 


reception which these listeners were experi¬ 
encing in 1929 to 1931 with what we have 
today. New Zealand had only three 
private short-wave stations operating in 
the 49M band. These were 2ZX Welling¬ 
ton on 6060KHz 180W; 3ZC Christchurch 
6000KHZ 50W; 4ZO Dunedin 6100KHz 
30W. The first two stations operated for a 
very limited period; for instance 3ZC was 
on the air 3.00 to 4.30 p.m. Wednesday, 
7.00 to 8.30 p.m, Friday and 7,00 to 8.00 
p.m. Sunday; 4ZO was a relay of the 
broadcast-band station. 

At tha f. there werc less than 

50,000 radio licence holders in New Zea¬ 
land, but the number of private radio 
stations operating in the broadcast band 
was at its peak, with 33 in operation. This 
was in addition to the state-controlled 
stations operated by the Broadcasting 
Board, comprising 1YA Auckland, 2YA 
Wellington, 3YA Christchurch, and 4YA 
Dunedin. These stations were on the air 
from 2.00 p.m. to 10.00 p.m, six days 
a week, each of them having a silent day. 

The private stations in New Zealand 
were non-commercial, and generally oper¬ 
ated by radio stores, technicians and 
listener groups. These stations were mostly 
bought 0 4 l by the Government in the late 
1930s and replaced by stations now oper¬ 
ated by the NZBC. r 


BROADCAST 
BAND NEWS 


KOREA: One of the few private radio 
stations in Korea is HLKU, and we 
have heard this station on 1160KHz. 
The station, operated by the Pusan 
Munhwa Broadcasting Corporation, was 
heard at 1500GMT with tne time pips, 
followed by call and location. The 
station uses the theme music “Sleepy 
Lagoon" for its programs before 1500 
GMT. After this follows a program of 
light orchestral music with announce¬ 
ments by a woman. The station con¬ 
firms reception with a verification card. 
It is using the power of 20KW. 

HAWAII: KHA1 Honolulu, on 1090KHz, 
has been verified by Bob Padula, Mel¬ 
bourne, following the station’s return to 
the air under new ownership. The sig¬ 
nals were received in Melbourne after 
1500GMT. Verification came from the 
Chief Studio Engineer, George D. Butch, 
who advised that the station is on the 
air 24 hours a day; that they share 
a common mast with KGU, KTRG, and 
KKUA; and that KHAI uses the power 
of 5KW. 


THAILAND: The National Broadcasting 
Station, Bangkok, has extended its 
broadcast hours, and is now on the air 
from 2300 until 1530GMT. Good sig¬ 


nals have been noted on 830KHz 
medium-wave, with the playing of an 
anthem just before close down, verifica¬ 
tion was by the standard NBS card, 
received via airmail in 10 days. 

SAUDI ARABIA: Bob Padula reports 
reception of Saudi Arabia on 890KHz. 
Verification was received in one month. 
The card was signed by the Chief Engi¬ 
neer, Werner Storg, and reception in 
Melbourne was at 1935GMT with a 
program in Arabic. 

HONG KONG: The English Service of 
Radio Hong Kong has recently been 
received at fair strength on 545KHz, at 
1500GMT. Following a short news bul- 
letm in English the station leaves the 
air at 1503GMT with the National 
Anthem. According to the closing 
announcement the same program is 
carried on FM. The frequency of 
545KHz suffers some interference from 
AFVN, Saigon on 540KHz and Siberia 
on 548KHz. 

FLASHES FROM 
EVERYWHERE 

AFRICA 

TANZANIA: According to press reports, 
four 100KW transmitters are to be 
located in Tanzania. Sites named so far 
are Mbeva, Tabora and Arushi. The site 
for the fourth station is not yet known. 
Radio Tanzania’s international service 
on short-wave has been heard on 15435 
KHz at 1818GMT when programs are 
in English, Portuguese and Vernaculars. 

ASIA 

CHINA: The Cheng Sheng Broadcasting 
Corporation, Taipei, Taiwan has been 
heard in Japan on 5995KHz around 
1000GMT. The station could still be 
heard at 11Q0GMT and does not now 
seem to suffer from the jamming which 
has been prevalent in the past. 

KOREA, NORTH: Radio Pyomgyang is 
using a new frequency, 9540KHz, for 
some of its overseas broadcasts. At 
1000GMT a program in Chinese is 
broadcast, followed by English at 1100 
GMT. The same programs are carried 
on 15150KHz, as well as Chinese at 
1200 and Korean at 1300. 

NEPAL: Radio Nepal has made a fre- 

S change, acording to “Sweden 
DXers", and has moved from 
7120 to 7165KHz. The International 
Service is broadcast Tuesday and Satur¬ 
day and is carried also on 11970KHz 
from 1350-1420GMT. a 


Rnra\¥7 a 

1 |\ I I *"1 \ l\ I Registered Trode Mark 

ELECTR0LUBE 

PRINTED CIRCUIT LACQUER 

• PROTECTS PRINTED CIRCUIT CONDUCTORS PROM OXIDISATION. 

• PROTECTS COMPONENTS OPERATING IN HIGH HUMIDITY. 

• ACTS AS A FLUX — NO NEED TO REMOVE BEFORE SOLDERING. 

• AEROSOL ELIMINATES SPILLAGE - PREVENTS CONTAMINATION. I AVAILABLE FROM 

LEADING ELECTRICAL 

RICHARD FOOT (AUSTRALIA) PTY. LTD. | WHOLESALERS NOW 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 
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AMPIIMC ATION 



37 VICTORIA AVENUi, MIDDLE COVE 
WStKtNDS * AFTER HOURS 40-539 1 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 



AUDIO GENERATOR 

D« Lon Model TE—22D. 

Freq. range. Sine 20 cp»—-200KC. 
SO. 20 cps—25KC, Output Voltage 
Sine 7V. SO. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-range attenuation. 

1/1. i/10, 1/100, 1/1JC. Printed 
circuit. 240V A.C. 

$42.95 


SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Msc 
7 Bands. Accuracy 2 per cent 
Output 8V. Provision for Xtal. 
Suitable for self-calibration Marker 
generator. Printed circuit. 240 
V.A.C. 

$31.50 


NEW C.R.O. TUBES 


3AP1-906 3in .. 
CV112 5in 
VCR97 6in 
ACR10/VCR139A 
CV1522 lV4in .. 


3in 


$2.75 

$2.00 


3 WAY HI-FI 

Speaker System. Imp. 8 ohms 
20 watt 8” woofer, 

30-3000 cps.$17.50 

30 watt Mid Range 6”, 

600-10000 cps .$9.50 

40 watt horn tweeter. 

5000-22000 cps .. $7.95 


BLANK 

ALUMINIUM 

CHASSIS 


61n 

X 

4in 

X 

2in .. .. 

$1.80 

81n 

X 

51n 

X 

2 in .. .. 

$2.25 

9in 

X 

61n 

X 

2 in .. 

$3.40 

lOin 

X 

5in 

X 

2in .. 

$2.75 

131n 

X 

7in 

X 

2in .. .. 

$3.65 



Pack and Post. 0c. 



NEW POWER 
TRANSFORMERS 

240VAC, 50cps. Primary 
standard ftl. windings. 

385VCT 80MA.! 3.75 

325VCT 80MA.3.75 

385VCT 60MA. 13.00 

385VCT SOMA. 3.00 

325VCT 40MA.13.00 

240/240 60MA .. .. 13.50 

125MA filter choke .. 2.00 
100MA filter choke .. .. 12.00 
50MA filter choke .. .. $1.25 
Add Pack and Poet. 


NEW SPEAKER 
TRANSFORMERS 
3 WATTS 


10K. 


ohms 

10K .. .. 


ohms 

10K .. . 


ohms 

15K 


ohms 

5K. 


ohms 

5K . .. 


ohms 

5K. 


ohms 

7K. 


ohms 

8K. 


ohms 


$1.50 EACH 

Port. 35c. 


PLAYMASTER 

■ 



HOI FI STEREO AMPLIFIER 
10 watts R.M.S. per channel. 
Freq. Response 30-20.000 cps. 
Inputs—crystal or ceramic cart¬ 
ridge. Tape. Separate bass, treble, 
balance. High gain broadcast band 
tuner. Slide rule dial. Excellent 
ion in country areas. 

“D AND TESTED $94.75 


Rotating Distress 
Emergency Beam 




,, Red—Visibility Vi mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
Cap. Size 3^to dia. x 5Viin. 

Pack and* Port. 25c. 


Metal Speaker Boxes 

6in and 8in sloping front. Suit 
wall or desk. $4.00. 

Pack and Post. 50c. 


TOP MOUNT 
CAR ANTENNA 

Complete with Coax lead and plug 
Standard Telescopic ., ,. $3.65 

Lock down.$4.75 

Spring Loaded.$4.75 


LOTRING 
LIGHTWEIGHT 
SOLDERING IRON 

240V AC. 30 watts .. .. $6.50 

12V DC 30 watts .. .. $6.50 

Weight 2Viozs. 

Heating Time 1.8mins. 


G.D.O. UNITS 

Port: N.S.W. 30c. 1’rtrte 7Jc. 
T.E. 15 Transistorised, 7 Band. 
360 Kc to 270 Megs. 

$39.75 


TV BOOSTER 

240 V.A.C. Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 
strength. 

$15.95 

Post Free 


MODEL TE-65 
V.T.V.M. 

D.C V 0-1.5-5-15-50-150-500- 
1,500 V. Rms. A.C.V.0-1.5, 5.5-15- 
50-150-500-1.500 V. Rms. 0-1.4-4- 
14-400-1,400-1,4004,000 V. PJP. 
Resistance: RX10, 100.1K, .10K, 

.100K. 1M. 10M, Decibel— lOOdB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH. P.V.SS, $40.50. 



SOLID STATE 
HIGH PERFORMANCE 
SHORT WAVE RECEIVER 

AS FEATURED AUG. 1970 E.A. 
Complete kit of parts .. $99.50 
Constructed ready for operation, 
complete with speaker 

$119.50 



BENDIX B.C. 221 

Frequency Meter, 125 KC—20 
MCS. Complete Calibration book 
—100 KC crystal. 240 V AC 

B^AND NEW.$75. 

USED GOOD ORDER .. $49.50 


MODEL TS-175 

85-1000 MCS. 

Complete with cal. book and 
crystal. 

$150.00 


CAPACITOR 
DISCHARGE 
IGNITION SYSTEM 

Kit of parts as per E.A. Aug. 1970 

$2 / ,95 


Reverberation Units 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 

Post Free. 


SOLENOIDS—RELAY 

12V DC Coll rwlstance 120 
Ohms. 4-pole change over contacts, 
10 amps. 

$1.75 

Pack and post. 25c. 


12V 2 AMP. 
TRANSFORMER 

240 VAC 50CPS prim. 

$3.00 

Pack and Post. 50c. 


NEW GRAMMO 
MOTORS 

240V. A.C. 

~h $3.71. 


Sneeds, 
Port! i 


40c. 


DYNAMIC LO-IMP 
STEREO PADDED 
HEADPHONES 

With cord_ and stereo plug. 


No. 19 Transceivers 

2 to 8 megs 15 valves 
New condition. 

$19.95 

ALSO BRAND NEW 

$27.00 


BRAND NEW 

LIGHTING PLANTS 

Johnson 1 h.p. Engine 
12V, 30 amp. Generator. 

$72.00 




3" VERNIER DIAL 

8*1 Ratio 
$2.95, Post 25c. 


TR-1935 

TRANSCEIVER 

V.H.F. 10 channels Crystal locked. 
Freq. 100—155 MCS. Inbuilt 28 
V DC Supply. AM. 10 watts 
power output. 

$35.00 


AN/APX-6 

TRANSPONDER 

TXRX 

900-1200mcs. 

Complete with cavity tuning, 
resonator, digital counters, 
2C42-2C46 lighthouse tubes. 28V 
D.C. blower motor. 

$17.50 


HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust. made. 8 to 16 ohms. 

6in .. $9.00 
Sin .. $1.50 
Sin .. $9.50 
lOin .. $10.75 
121n .. $12,75 
Postage: 

Interstate 80c. 

N.S.W., 50c. 


AWA-8C Receiver 

240 V AC—110 V AC—12 V DC 
operation. 

FYeq. 1.85—26 MCS in 4 bands. 
Plug-in coil boxes—in-built speaker, 
455 KC Crystal Filter—A VC- 
BFO. 

2 RF Stages. Valve line up. 

4—6U7G, 1—6J8G, 2—6J5GT. 
1—6G8G, 1—6V6GT, 2—6X5GT. 
Size, Slin x 181n x 151n. 

$95.00 


Receiver-Indicator 

UNIT 

Type R-65/APN-9, 3BPI C.R.O. 
tube with Mu-Metal Shield and 
Socket. 33 valves. 2 x 2—5Y3 — 
6Y6 — VR105 — 6SA7 — 6N7 
— 2 x 2 SJ7. 3 x 6 SL7, 3 x 6SK7, 
7 x 6H6, 13 x 6SN7. 

Inbuilt super-het. Receiver design¬ 
ed for reception of pulsed wave- 

4° r channels. 1750KC—2020KC. 


$19.75 


Pack and Port., 50c. 


MiiimBiiiniiivviBiiBmBimiiti 

WANTED 

Communications Receivers 
Test equipment. P.A. Gear. 
Large or small surplus stock. 
Bert prices. Call, write or 
phone any time. 
5iMiiauaiuiiiiilliliiiiiti«iiii9 
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GUITAR 

AMPLIFIERS 

4-watt, 4 Input*. Base and Treble 
Boost. 2 Twfn-cone Speakers. $63 
7-Watt 4-Channel. Base and 
reble Boost. Two Twin-cone 
Speakers . $76.25 

35 WATT 

-Channel, Bass and Treble Boost 
4 Twin-cone Speakers. $109.05 
'Ibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on above 
models. 


MUSICOLOR 

ound control of coloured lights. 
is described E.A. Oct. 69. 

Vired and Tested.$60.00 

l Channel unit .. $99.75 



MULLARD 

MAGNAV0X 


signed bookshelf enclosure with 
VR twin cone and 3TC tweeter 

$24.75 ea 

per bookshelf enclosure with 

x 6 WR.$36.75 ea. 

•FI enclosures with magnavox 
VR or Rola C8MX .. 8 watt* 

RMS.$36.75 ea. 

1th 2 x 8WR or 2 x 8CMX 

watts .$45.00 ea. 

ith 12WR—10 Watts 
$45.00 ea. 

8 or 15 ohm* available, 
cabinets are constructed of 

leboard and Veneered with 
ed Teak Formica and are com¬ 
ic with crossover network — 

'eeter — Inneitooard packing 


PLAYM ASTER 127 
ISTEREO CONTROL 
UNIT 

’ tape replay, Magnetic, disc. 

crystal cartridge input. Radii 
v described Nov. 69 issue E.A 



KIT SET $49.50 

wired and Tested $59.10. 

Pack and Post 75c. 


128 

TEREO AMPLIFIER 


64 Watts per channel 

Mi .. ..$95 00 

*d tnd Tested .. . $109.00 


PIGGY BACK. 
GUITAR AMPLIFIER 

30 Witt. $79.75 

45 Witt.$19.75 

60 Witt.$119.75 

4 Input,. Bus tnd Treble Boost 

Vibrato II required. $10.50 extri. 

PIGGY BACK 
GUITAR AMPLIFIER 

Complete with Speakers and Cab. 

30 Watt Lead.013S.75 

30 Watt Bass $146.75 

43 Watt Lead.$158.75 

43 Watt Bass.$166.75 

50 Watt Lead.$218.00 

60 Watt Bass.$234.00 

Vibrato if required extra $10.50 

50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

E.A. July and August Issue 

Kitset, including Cabinet. 

$98.00 

Wired and Tested. 

$114. 00 

Speaker Enclosures to suit 
4 M.S P. Speakers. 

$104.00 

2 Pioneer 15in Speakers. 

$94.00 

2 Rola 50 watt Speakers. 

$128.00 

GUITAR AMPLIFIER 
150 WATT 
SOLID STATE 

Multi-purpose wide -range fre¬ 
quency response. 2 Channels. 4 
inputs, separate Bass and Treble 
Controls, also separate volume 
controls. Can be operated Mono 
or Stereo. Black Vynex covered 
Carry Cabinet .. *.. $190.00 

ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered. 8 watts RMS 
per channel inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size lOWin x 6Win 
x 3 Win. Attractive oiled teak 
cabinet. 


$54.00 


STEREO RECORD 
PLAYER 

AUTOMATIC 

Famous Continental Brand. 

4 speeds, turntable dia. 9'/4irv 
Base 121n x I0!n. 

Plug-in Ceiomic Cartridge with 
spare stylus. Balanced tone arm 
with counterweight. 240 vact 50 
cps. $26.75. 

PACK and POST $1.00 



LEADER SIGNAL 
GENERATOR LSG II 

240 V AC operated. 6-band 120 
KC to 390 Megs. Provision for 
crystal. 

Post N.S.W., 75c; Interstate $1.25. 

$39.50 


ORGAN KEYBOARDS 

49-Note. Complete with 
Switching 


Pitching Systei 

$72.00 

13-note, Pedal Claviers. 
Complete with Switches. 

$39.95 


WIDE BAND OSCILLOSCOPES 


VERTICAL AXIS 

Deflection sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristics, 1.5 cps 
—1.5 MC. 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltage IV p-p/cm. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.p /cm 
Frequency Characteristics 1.5 cps 
—800 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweep Oscil la toM5^ Range) 10 cpi 

Synchronisation Devices Internal 
(Positive and Negative, External). 

Power J40v AC 50/60 cps. 
Cathode* Ray Tube 3KFIF. 

3-inch $102.76 




5 Meg Bandwidth Push-Pull verti¬ 
cal and Horizontal Amolifiers. 8 
positions, high sensitivity, vertical 
Amplifier Frequency Compensated 
on all positions. Calibrated .02 to 
600 volts. Hard time bas*\ 20 
cycles to 75K. Latest American 
R.C A. circuitry. Complete with 

Clinch $118.75 

AUTOMATIC 
RHYTHM BOX 

12 RHYTHMS 
9 PERCUSSIVE 
INSTRUMENTS 
240v A.C. OPERATION. 

$145.00 


RHYTHMATIC 
ELECTRONIC 
RHYTHM UNIT 

Solid-state, battery operated, Excel¬ 
lent accompaniment for guitarists. 
6 rhythms, variable tempo control, 
volume control. Can be powered 
from external supply. 

$67.00 

Post., 50c. 



fully 


PIANO BASS 
transistorised 


240 V.A.C, Operation. Suitable to 
operate with instrument amplifier. 
Portable In black vynex carry 
case. 

19in x Min x 6ln. 
Keyboard. CI-C3. 2 Octaves. 
Models, Mellow — Bright — Sus¬ 
tain — Percussion. 

Slow and fast decay. 

Fine tuning adjustment control 
which matches piano bass to other 
instruments. 


$74.50 


STEREO RECORD 
CHANGER 

Current models, 4 speeds, auto¬ 

matic or manual operation. 

Standard model.$28.50 

Ceramic cartridge, Sapphire Stylus 
Standard model with 12in turn¬ 
table $34.00 

Deluxe model with 12in turntable. 
Cueing device, Ceramic cartridge 

Diamond Stylue.$40.00 

Deluxe model as above with — 
adjustable counter balance, 2 
spindles, calibrated . stvlui pressure 

control added.. $46 90 

Deluxe model as above with 12in 
Diecast Heavyweight Turntable, 4- 
pole Shielded motor. Suitable for 
Magnetic cartridge • • $56.50 
The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond stylus et $10 extra. 


PLATFORMS 

Teak Platforms, suit above 
changers, $9.0$. Fully moulded 
tinted perspex covers, suit plat¬ 
forms 17141a x 13 Win x 4in 

$9.00 


B.S.R. 4 TRACK 

STEREO TAPE DECK. 

3 speeds, 7in spools 3-digit counter 
Fast forward—fast rewind. 

$48.50. 

Fitted with third head for 
monitoring. $55.50. 

PM1J9 STEREO TAPE ADAPTER 
with b as osc. and erase circuitry. 
240V AC operation. 

$90.00 



15" PIONEER 

I5in Pioneer Low Frequency 
Speaker. Imp. 8 ohms. 

Power, 30 Watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also ideal 
for Stereo Woofer Speaker. 

$30.00 


T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 
Capacity 2 Opt to 2000mfd 
Resistance 2 ohms to 200 megs. 
Also tests power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 megs, 
at 600V. 

Indications by eye and meter. 


VOLT A.C. 


VARIABLE 

0-260V, 10 amp 
0-260V, 5 amp 
0-260V. 2W amp 


TRANSFORMER. 

HTTm 

ap . .. $25.51 
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AMPlIfK ATION 



136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


MODEL SK-100 


VOLT-OHM-MILLI AMMETER 

HIGH SENSITIVITY 

100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 
SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12, 60, 300, 600, 1200V. 

• AC Volts: 6, 30, 120. 300, 1200V. 

• DC Current: 12uA, 30OuA, 6mA, 60raA, 
600mA, 12 A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2M 
ohms, 20M ohms. 

• Decibels: Minus 20 to plus 17, 31, 43, 51, 
63. 

• Accuracy: DC plus minus 3%, AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondiodes. 

• Double-jewelled plus minus 2% Meter. 

• Plus minus 1% Temperature-stabilised Film Resistors. 

• Polarity Changeover Switch. 

• Scale with Mirror. 

Prtce $34.75. Post 75c. Interstate $1.00. 



K 

20 


CT330 



K 

20 


CT500 


CT. 330 20K. OPV 

D.C. Volts 6, 6, 30, 120 600 

1200, 3,000, 6 000 AC Volts 6, 
30, 120. 600, 1,200. D.C. Current 
.06-6, 60, 600mA Resistance, 6K, 
600K, 6meg., 60meg., D.B. minus 
200 to plus 62, 5 Ranges. Specially 
suitable for transistor use. 

$16.45 

CT. 500 20K OPV 

D.C. Volts, 2.5, 10, 50, 150, 500. 
1,000 A.C. Volts 10, 50, 250, 
500, 1,000. D.C. Current, .05, 
5.50. 500mA. Resistance, 12K 
120K. 1.2meg., 12meg. D.B. minus 
20 to plus 62. 

$13.25 

200H 20K. OPV 

D.C. Volts 5, 25. 50, 250, 500. 
2500 A.C. Volts 10, 50. 100. 
500, 1 000. D.C. Current 50uA. 
2.5 250mA. Resistance, 6K, 600K, 
Capacitance, 2 D.B. Ranges. 

$10.95 POST 50c. 


P.T. 34 1000 OPV 

D.C. Volts, 0, 10, 50, 250, 500 

1 , 000 . 

A.C. Volts, 0, 10. 50, 250. 500 

1.000. 

M.A. 1-100-500 RESISTANCE. 
$6.50 
Post 50c. 


PANEL METERS 



Clear Plastic Flush Mounting 
134hu, 2ins, 3ins. 41ns. 

Full range available. 

From 50uA—10A DC, 15 VDC. 
500 VDC, 300 VAC, VU and 5. 
Also 

Edge Mtrs, 

VU—Stereo Balance. 

Send for price list, S.A.E. 


TEST PROBES 
75c PAIR 


MODEL SK-70 

30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 

D.C. Volts: 0.5, 2.5, 10, 50, 250, 
500, 1000. 

A.C. Volts: 10, 50, 250, 500. 1000. 
D.C Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 7K, 70K, 700K 

7 meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION 

$19.95. 

Post 50c, Interstate 75c. 


MODEL SK-60 
50K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 250. 
500. 1000. 

A.C. Volts: 10, 50, 250. 500, 1000. 
D.C. Current: 25uA, 5mA, 50m, 
500mA. 

Resistance: 10K, 100K, I Meg. 

10 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$22.73, 

Post 50c, Interstate 75c. 


MODEL SK-55 
30K OHMS PER VOLT D.C. 
14K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 

1200. 

A.C. Volts: 12, 60, 300. 1200. 
D.C. Current: 60uA, 12mA, 

300mA. 

Resistance: 10K Ohms, 1 M ohm, 
10 M ohms. 

Decibels: Minus 10 cps plus 

23 db. 


S.W.R. METER 

0-100MC8. 

1KW. POWER OUTPUT. 

$14.75 

Pack and post 75c. 


SIGNAL INJECTOR 

MODEL 150-B. 
TRANSISTORISED. 

$7.95 

SIGNAL TRACER 

Operates in conjunction with 250-B 

$4.95 


Low Loss Microphone Cable PVC 
covered. 

Single Core .. ., 15c per yd 
Twin Core .. ., 20c per yd 

Twin Speaker Flex $4.00* 100yds 


DYNAMIC 

MICROPHONES 



CARDIOID. UNI-DIRECTIONAL 

On-off switch. Hand held or stand 
mount. 

Frcq. response: 80-10,000 cps. 
Sensitivity—60DB/1000 cps. 
Model—UDM-103. 

50K-600 ohms $16.45 

Model UDM-104. 50K .. $13.95 

Model UDM-3. 50K .. $12.95 

(Stapd mount only.) 

Hi Imp Dynamic DM 401 $$.75 

Hi Imp Dynamic DM 203 $$.75 
Crystal Lapel .$1.75 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE P A. AMPLIFIER 
15 WATTS OUTPUT 


Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output .. $42.50 

30 Watt. As above, EL-34 

P.P.$57.50 

40 Watt. As above, EL-34 

p p t $$5.50 

60 Watt. As above. 6D06 

P.P.$105.50 

Public Address Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Voice Coll. 

Solid State 240V A.C. 

20 Watt .$49.50 

50 Watt . $69.50 

50 Watt 240 A.C. plus 

12v. D.C.$89.00 

All have Input for 2 microphones 
or 2 Magnetic or Crystal P.U. 

With Mixing. 



P.A. SPEAKERS 


O YVAl i . 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$15.25 

Line Output Transformers to suit. 
$1.75 extra. 


MICROPHONE 

STANDS 

Floor Model. 6ft adluitable with 
heavyweight cast-iron base. 

$11.75 

8" TABLE MODEL 
$3.50 

Flexible Goose Necks. 

9in .. $2.75 18in . .. $4.35 

12in . .. $3.50 24in . .. $5.00 


ELECTRIC GUITAR 

PICK-UP UNITS. 

Separate volume, tone control. 

_$9.75 _ 

SPEAKER COLUMN 

VINYL COVERED-TEAK— 
33in x lOin x lOin. Complete 

with 4 heavy duty 6in Speakers. 

25 watts— 4, 8, or 16 ohms. 

$32.50 

TAPE CASSETTES 

TENSILISED MYLAR 

C 60.$1.25 

C 90.$2.00 

Cl 20.$2.75 

Head Cleaners. $1.75 


MECCA-SOUND 

MATE 

SOLID STATE 
CASSETTE 
TAPE RECORDER 

2 track, mono. 8 transistors. 
Battery operated. Auxiliary input 
for recording records, TV, radio. 
Complete with microphone with 
remote control switch and table 
stand. Provision for external 7ViV 
DC supply. Battery record level 
indicator. 

$54.00 

Pack and post 75c. 


"ORAL" CASSETTE 

TAPE RECORDER 

Transistorised. Battery operated. 

$25.75 

Pack and post 75c. 


NEW RECORDING 
TAPE 


7in Mylar L.P. 1800ft 
7‘n Mylar D.P. 2400ft 
7in Mylar T.P 3600ft 
7in P.V.C. 1200ft .. 


$3.7! 

$5.01 

$6.<K 

S2JS4 


Postage: N.S.W. 15c, 


HI-FI STEREO 
HEAD PHONES 



DE LUXE MODEL WITH 
INDIVIDUAL TONE CONTROL 

$12.95 

20—12000 cps .$6.7! 

20—18000 cps.$9.01 

Pack and Post 35c. 


NEW SPEAKER 
SPECIALS 


8-16 OHMS 


5V4ins . 

. . . . $3.3 

6ins . 

.. .. $4.1 

Sins 

$4.8 

4ins x 2ins 

.. $3.4 

5ins x 3Lns .. .. 

.. .. $3.4 

6ins x 4ins 

.. .. $4.2 

7ins x 5ins .. .. 

.. .. $4.8 

9ins x 6ins. 

.. .. $6.2 

3in Pillow Phone 

8 ohm $2.4 
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CORRESPONDENTS 


ARIOUS QUERIES: While reading 
le “Forum” article in the October, 1969 
sue on VHF receivers, notably those 
rhich received police network messages, it 
ccurred to me that the Solid State 
remodyne (published in May, 1970) 
ould be illegal as It does not receive 
rdinary MW broadcasts. I compared the 
ircuits of the Fremodyne and the 
dl-Wave Two (published the previous 
lonth) and noted that although the latter 
sceives both MW and SW signals it uses 
le same AF amplifier, speaker, volume 
ontrol and power supply as the 
remodyne. Would it be practical to 
□mbine the two receivers by a switch into 
single all-wave radio? If so, could they 
oth use the same tuning capacitor? 
/ould the 560pF capacitor alter the 
remodyne performance? In the 
lusicolor (featured in the October, 1969 
sue) three identical power transformers 
e used. Would it be possible to run the 
evice from one transformer with a 
parate control potentiometer for each 
tiannel on the mains side of the 
ansformer? If not, can you please 
k plain why? I am only 15 and a beginner 
i electronics. (R.S., Lane Cove, NSW) 


The licensing situation is so open to 
gal argument that we doubt that anyone 
going to get excited about a hobbyist 
cperimenting with a Fremodyne style 
ceiver, assuming that the family already 
a normal broadcast and television 
ence. The design of the Fremodyne is 
ry critical and no attempt should be 
ade to tamper with the RF circuitry. If 
ju wish to combine the audio outputs of 
e Fremodyne and the All-Wave Two this 
»uld be done at any point beyond the 
lume control but as we have carried out 
experiments we cannot help you in any 
ly nor accept any responsibility for the 
suits. It is not practical to use only one 
insformer in the Musicolor. To place the 
ntrol potentiometers on the mains side 
a single transformer would run the risk 
there being an AC potential on the 
ntrol shaft which could give a user a 
ngerous electric shock. Also, the 
msformers are needed for isolation of 
e separate circuits. 


APPY WITH FREMODYNE: I 
cently finished building the Solid State 
emodyne, and would like to say what a 
markable set this is. You were certainly 
ing conservative when you rated it up to 
0MHz. I regularly listen to Channel 10, 
it as I have no signal generator, I am 
able to say just how high it will go. For 
isitivity it is positively amazing. I am 
le to listen to the various mobile 
annels, also the conversations between 
craft and the Adelaide control tower. 
>u may be surprised to learn that I am 
ng a whip aerial mounted on the 
issis, as my set is also mobile. This is the 
ond set I have built, the first being the 
Wave Transistor set described in the 
ist edition of “Basic Electronics.” This 
has given (and is still giving) me many 
irs of enjoyable listening. I am only a 
itive beginner where set construction is 
icerned - I started off with “Basic 
ictronics” about 15 months ago and 
re been taking “Electronics Australia” 
r since. By reading these books I have 
m able to build equipment and 
derstand, in a limited way, the 
Ictions of the various components 
olved. (R.D., Nth Plympton, SA.) 


• Tnank you for your appreciative 
comments, R.D. We are pleased to learn 
that you have derived so much benefit 
from our publications. You certainly seem 
to have gained a good grasp of things in a 
short time. We are also pleased to hear of 
your success with the Fremodyne, and of 
its good performance. In regard to the 
mobile signals, one note of warning. While 
nobody is likely to object to such 
conversations being overheard, it is an 
offence to reveal the contents of any such 
message, to make use of the contents of 
any message, or even to reveal the 
existance of a specific message. So have 
fun, but don’t break the law, 

MODEL CONTROL RECEIVER: In 
the six months following publication of 
the article “A 27MHz Model Control 
Receiver,” by Anthony Leo, you have 
published numerous letters from readers 
about the design. However, I feel the 
following points deserve attention: 

1. The size of the receiver appears to 
be excessive, because of the spacing of the 
components. Size is an important factor in 
the control of small models. 

2. The 15V supply to operate the 
receiver appears to be vastly excessive. In 
the USA and Europe, where the 
interference is a much greater problem 
than here, most designs use voltages 
between 2.4 and 4.6. Exceptions are those 
designed to operate off miniature (and 
very economical) 6V and 9V transistor 
radio batteries. 

3. The need for separate actuating and 
receiver batteries is dependant only on 
whether interference will be induced by 
the actuator circuitry. Many purely 
electronic switching circuits produce no 
appreciable interference, and are quite 
suitable for use on receiver batteries. The 
circuit generally is good, and a mighty 


improvement over the archaic overweight 
hybrid valve/transistor designs previously 
published. (P.C., City Beach, WA.) 

• You may be assured that Mr Leo gave 

due consideration to all relevant points 
before embarking on the design of his 
receiver. However, our staff have to work 
within the confines of readily available 
components. It is useless designing a 

receiver with specially imported 

components, which might result in a 
design to suit everybody’s requirements, 
but which would give rise to bitter 
complaints from readers that they cannot 
obtain the parts. Spacing between 
components is necessary to avoid 

undesirable feedback effects, and this 
aspect has to be given careful attention 
when circuits are published for the use of 
relatively inexperienced constructors. 

30MHz RECEIVER: I would like to 
get in touch with an interested 

experimenter who might be willing to help 
me with the design of a circuit for a 
30MHz communications receiver 
incorporating the Mullard TADUO. I 
should be glad if you would publish my 
name and address. (M. Duncan, RMB 
Coachwood Rd, Erina, via Gosford, NSW, 
2251,) 

• In accordance with your request we 
have published your name and address. 
Will interested readers please note, 

MUSICOLOUR: Having recently 

purchased a stereo amplifier, I wish to 
incorporate a light system. I came across 
your “Musicolour” in an October, 1969 
issue, but it has only 3 channels. 1 require 
a version with 5 channels. My amplifier 
has an output of 20 watts per channel into 


iiiiiiiiiiiiiiiuiiiiiiiiitiii 


"ELECTRONICS Australia" Information Service 

A* a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
PROJECT REPRINTS: For a 20c fee, we will supply data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for project data will be answered more speedily if the 
projects are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x Sin glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details or wiring, 

BACK NUMBERS: A fairly good selection is available. On issues up to six months old the cost is the 
face value, plus 5c surcharge. From seven to 12 months, 10c surcharge; over 12 months, 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a PROJECT REPRINT may be 
substituted if the complete issue is not available. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that wc cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by interview or telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

AD S?, ESS: 61 1 r 53!? es i. s for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney. N.S.W. 2001: 5/69 
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more bargains from the mail order specialists! 


NIFE BATTERIES—95c 
(Pack, dispatch and post 20e la.) 
Brand newt Nickel iron, spill- 
proof, leak-proof cells— 

Lasts forever, 4 A.H.,1.2 volts. 
Sizes 3i" x 2|" x 1", Couple 
together for any voltage— 
superb for spotlights, lamps, 
bells, flash equipment, etc. 

Sit of 10 givis 12 volts 4 A.H. 
$7.95 (Pack ^ost $1); Sit of 5 for 


6 volts, 3.95 (Pack post 75c). 



20,000 
OHMS 
MULTIMETERS 
$9.75 

P ft P 50c 
Extremely sensitive 20,000 ohms 
complete with full instructions 
and probes with overload protection 
RANGES:— D.C. VOLTAGE: 5-25- 
50-250-500-2.5K (20,000 ohms per 
volt). A.C. VOLTAGE: 10-50-100- 
500-1000 volts (10,000 ohms per 
volt). D.C. CURRENT: 0-50 uA, 
0-2.5 MA. 0-250 MA. RESISTANCE: 
0-6K, 0-6mg. (300 ohm and 30K 
•t centre scale). CAPACITANCE: 
W uuF to .001 UF, .001 uF to 
luF, PtCIBELS: -20 to 4-220B 


ENGLISH NEON TESTERS 


4 for 80c C . -a—rftglD , p 5c 
Voltage tester for 180 to 300v. A.C. 
Complete with inbuilt resistor and 
flexible leads with prods. Glows on 
contact. Also ideal for panels, etc. 
Special price for quantity. Us. 95e ea 


20Ov. Electric Htmps 



Direct English purchase from a 
famous manufacturer. We pur¬ 
chased their entire stock of these 
ABSOLUTELY BRAND NEW in carton 
240 volt electric motorised pump 
unit. Usually sell for $25.00. Full 
3 MONTH GUARANTEE. Special 
Neophrene impellor pump for 
pumping fuel, water, etc. Pumps 
300-400 g.p.h. To be gravity fed 
and will lift to 8\ Ideal for fuel 
or water transfer, fountains, fish 
ponds, etc. Pump entirely non- 
corrosive. Rush your order now 
as stocks will not last at this 
price. Pack, post 75c. 


G.P.O. RELAYS — $1.50 

I P & P. 30c. new in packets. 

Type 3000. Impregnated coil switch- 
I ed multi-leaf type. Rating 3 amps 
I for 6 or 12 volts D.C. Size 3f ” x 

2r * r. 


English dry reed switches, gold 
plated contacts 1" long x 0.15" up 
to 250V A.C. 250 M.A. 2 for 80c; 
post 5c. 


ANTENNAE RODS — 69c post 10c. 
6 Section telescopic, chromed 
brass, fits most transistor radios, 
extends from 5i” to 27", female 
threaded base. 


Terrific Purchase! 

English Cable 

Brand new, sold in any length to 100 
yds., shielded microphone cable, 2 
core, 5 yds. for 75c; 4 core, 5 yds. for 
$1.50; 7 core. 5 yds. for $1.75; 10 
core, 5 yds. for $2, add postage. 



jELECTRO- 
MECHANICAL COUNTERS—$1.75 

I Post 60c. Ultra modern miniature 
style, precision made units read¬ 
ing 0-9999. Fitted with 300 ohm. 
coil. Size overall only 3$" long 
x j" square, in excellent guar¬ 
anteed condition. For 12V or 24V 
use. 



Famous English Automatic 
GARRARD RECORD 
CHANGER — $29.50 

P. A P. $1.50. Usually g52 
Qualify checked by Garrard. 

automatic record 
changer and player wired for 
stereo. Latest 240V 1970 

model just released. Takes 
all size records 45's, 10" and 
12"—up to 9 records at a 
time. Features many refine¬ 
ments: 4 speed laboratory 
series motor, adiustment for 
pick-up height, adustment for 
stylus pressure, 

Brand naw 
in cartons 
1970 

Issue 

Famous English ”ACOS”Bt;omplete 
PICK-UP cartridges with STYLUS. 
Currant issua to fit "Garrard" playar. 
GP 91-2. Mono Crystal Sapphirt 
STEREO COMPATIBLE, usually $ 6 — 
now S2.50. GP 93-1 starao Crystal 
Sapphirt. usually $7.55—now only 
$3.50. GP 93-1 starao Crystal Dia¬ 
mond. • usually $9—now only $4.50. 

Cart- 

ridgaa told separately, fit naarly all 
makt playars. 




HALF PRICE SPFCIAL 
HI-FI RECORDING TAPE 


Fantastic purchase of "MYLAR" 
professional recording, computer 
tape (the best money can buy). 
Famous 3-name brand (one wa 
can’t mention due to huge price 
reduction). Silicone lubrication. 
Suits all tape recorders, hi-fi 
and stereo. Selling well under 
half price. ABSOLUTELY BRAND NEW 
Doit . 3" and 5", 10 cants 
P 7 ". 20 cants 

3” 225'.650 

5” 600 1 .$1,75 

7 M 1200’ $2.95 

LONG PLAY 

5" 900* .. $2.45 

5 r 1200’ . $2.75 

T' 1800’. $3.95 

Empty spools 3" 25e 5" 35c Post 
10 c each. - 



4 Transistor# 

3 Watt Output 

AUDIO AMPLIFIERS 
$7.95 

Fresh 1970 
current production 
brand new in cartons, 
with instructions. 

designed to provide _ _ 

plete and reliable basic unit 
for portable gramophones# 
radios, intercoms# tape record¬ 
ers# P.A. systems# etc. Latest 
printed circuit design suitable 
for 3 to 15 ohm speakers. 
For use with 9v. transistor 
radio battery. Frequency re¬ 
sponse 150-10#000 c-s. A pair 
are ideal for stereo. Size 
cniy 3^x 2 ". p. and p, 25c 
Huge purchase 
from liquidation of 
manufaeturar. 



!" 40 watt 
$17.50 



_ argain! 

PARACHUTE CAR 
COVERS — $5.95 


5K8L M-’-ii. 1 .’ 6 ",.* ?!' J." quality material 


scratch) complete "with J2 tie co'r'dT ESTlvlXF wHt n .°U 
size cars, large to small. Cost Govt. $50 . p. and p. $1.50 
Also Weal painters drop-sheet n’$" x 18’ parachute car covers. 

Ideal mini cars, brand naw $3.95. 
p. & p. 75c __ 


COMPUTER 

BOARDS 


12V ELECTRIC 
FAN 99c 

P A P. 25c. 


Enormous 
purchase 
from 

famous computer manufacturer. 




Each board comprists a minimum 
4 transiitori and up to 6 transistors, 
plus host of resistors, diodes, espa- 
citators, inductors, ate. Transistors 
art NPN A PNP garmanium typa 
T05 81 T018 for R.F., audio, hi- 
spaed switching, ate. 100 's of usas. 
Size of board 2f" x 4". 4 boards 
with minimum of 16 transistors 
$1.50 past 20c. 

8 Beards with minimum of 32 trans¬ 
istors $2.75, post 25c. 

16 Boards with minimum of 64 
transistors $4.-95, post 60e 


Well made hi-speed 
brush motor, reversible rotation 
for blowing or extracting air, 
cont. duty, has 3" dia. 3-bladed 
plastic fan. Rush an unrepeatable 
bargain! Post free if with another 
article. 


NEW 
DOUBLE 
EARPHONES 
$1.65 

P. and P. 45c 
Famous English make. Superb for 
crystal sets, transmitters/receivers, 
silent radio and TV listening, etc.. 
Complete with long lead. New double 
earphones with microphone has press 
to talk switch. $2.40. P. and P. 60c. 



INDUCTION MICROPHONES 

Will pick up sound waves from a 
distance. Has suction cep, long 
cord end plug for tepe recorder, 
etc. Sticks to well or case of tele¬ 
phone for recording speech. $1.25, 
Post 10c 




MORSE KEYS $1.45 
P. and P. 25c 

Adjustable, beautifully made for 
British Army, new. 

BUZZERS 1.5V. TO 3V., 65c. 



3 months full 

(Kuaraittee 

on all goods 


CM21 



CRYSTAL 
MICROPHONES 
$ 1.40 


CM62 


CM21 for desk or hand, high sen- 

- * J - 500K-'" 


sitivity load resistance 500K-1M 
ohms, with 5* lead and plug, $1.40 
P & P 20c. Crystal mike smaller 
size lapel clip. CM62 response 
100-9000 Kc’s. 3’ lead and plug, 
Ble, P & P 10c. 



9m 


Z-CMMMmttmm 


RECORDING 
TAPE 

P & P 20 c. 

Top quality Philips type cassettes 
by famous maker sells at half 
price. Individually packed in 
plastic library box. C60 (60 min. 
recording time), $1.45: C90 (90 
min. recording time), $1.95. 

C120 (2 hours) $2.75. 



STEREO 

HEADSETS 

$8.50, 

P. and P. 60 c. 


Beautifully made and top quality 
complete with jack plug. 8 Ohm 
frequency range 50 to 40,000 cps. 
sensitivity 118 DB. Usually sails 
at $17. Fantastic realism of pure 
stereo sound. 


Post 60c. Small but very 
powtrful 240v, mains motor by 
"VARLEY" England. With 5^' 
3 blade fan# ideal for cooling 
equipment or as extractor fan. 
Self-aligning bearings, silarrt 
but very efficient. Mounts 
from back or front. Brand 
new. Motor separate $2.41. 
Post GOc. 


■HI 


DISPOSALS 

TRADING COMPANY 


THENT -PIONEER ' M. H SPEAKERS ; 

Brand no* in cartons. 1970 moduli. ' mohly cmeftfULLY fiZrurJOtO 
thoio beautifully mado superb speakers HOT COMPLETELY SAT/SE/ED 
are soiling ut 1 /3rd of usual price 1 

Voice Coil 1?" 

Impede nee 8 ohms 
Nominal 

Power 40 watt 

Irequency 

Response 70 -S000 c/% 

Sensitivity IQ? ?db. wjtt 


i for new Hydraulic Catalogue 
just published, lists 100 ’s of 
hydraulic valves, pumps, rams, etc. 
Sailing at under 10% of manufac- 
turers costs by famous names sueh 
as ’Vickers’, ’Plessey’, ’Dowty\ ate., 
ait brand naw. 


2 shops Brisbane. Phone 5 4833 
14 Duncan St.. 

& 36 Helen St.. 

Valley. Brisbane. Qld. 4006 
Established 27 years 

Hegiet no C 0 0 send Cheque, or Money Orfl 
P0 Bo* 16!). Valley. Brisbane Bankers. Wa 
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ANSWERS—continued 


16 ohms, with a frequency response 
i to 20,000Hz. Could you please tell 
ow to obtain the plan for building a 
nnel version? (R.G., Huntingdale, 

Strictly speaking, this request is 
ie the scope of the Information 
:e, R.G. You will notice in the 
nation panel that we cannot 
take to give special advice on 
fications to existing projects, nor can 
lvise on commercial products. But if 
wish to do some experimenting 
elf, there is nothing to stop you from 
ling our design Into a 5-channel 
>n. It would not fit on the printed 
g board built for this project, but 
is no objection to using more than 
>oard. To change the frequency at 
1 the channels will respond, reference 
5 article and the circuit will show that 
i the components between the 
formers and the diodes which 
mine this. This is the section with 
i you will have to experiment in 
to find suitable values. 
ALKIE-TALKIES: Can you tell me 
to receive my friend talking on his 
of walkie-talkies with my radio. His 
reivers operate on 27.240MHz. Has 
Wireless Institute of Australia got 
ling to do with the Youth Radio Club 
Tie? (J,A., South Melbourne, Vic.) 
Since we are not familiar with your 
rer, we cannot say whether it covers 
equired band. There are, however, a 
>er of legal considerations involved in 
I you propose to do. First, it is 
sary for your friend to have a licence, 
i by the PMG’s Department, to 
[te his “walkie-talkies. Secondly, it 
>e a breach of the regulations for you 
tercept his transmissions. Yes, the 
organises the Youth Radio Club 
ne. 

4ERICAN READER: I am writing 
u for some information on the EA 
Communications Receiver which you 
hed in the January to March, 1970 
I obtained copies of the articles 
a friend who has now moved to 
alia. I have sent a bank draft and 
iption request to your circulation 
;er to receive issues regularly, 
ig from the June, 1970 issue. The 
S magazine I enjoyed most has gone 
i board, so to speak, as of its August 
vhen it changed its shortwave format 
ew one which, in my opinion, is now 
g in character. There are other 
es about “Electronics Australia” 
interest me in addition to 
uction articles like the EA 240. As 
imple, the article in the April issue 


on medical electronics was of special 
interest to me as I am an architect 
specialising in the design and construction 
of hospitals. Another article I find of 
interest is “Listening Around the World” 
by Arthur Cushen. Has “Electronics 
Australia” ever published an article on the 
construction of a long-wave receiver 
covering from, say, 100KHz to 450KHz? 
(J.G., Milwaukee, Wis, USA.) 

• Thank you for your appreciative 
comments. We are pleased to find that you 
rate us ahead of our US contemporaries. 
By now you should have received your 
first issues of “Electronics Australia” as a 
regular subscriber. We hope that we 
continue to satisfy your requirements. 
Your request regarding the EA 240 has 
been passed to the author for appropriate 
action. We have not published a long-wave 
receiver. Howerer, we did publish a 
low-frequency converter in March, 1969 
which covered 160KHz to 400KHz (File 
No. 2/CV/21.) Copies of this article are 
available through the Information Service 
for 20c each. 

FLIP-FLOP: Referring to the article 
“A Keyless Organ” in the January, 1969 
issue, the author mentioned something 
about attempting to use a IC flip-flop. I 
would be obliged if you could tell me 
which IC was tried, its distributor, and the 
approximate cost of the device, (K.S.L., 
Highett, Vic.) 

• The IC which we tried, and rejected 
because of its high current drain, was a 
Fairchild type no.9923. To verify the 
price and availability you would have to 
refer to the manufacturer, who advertises 
frequently in this journal. 


PROJECTS: Have you published the 
following projects: (1) A high 

performance, low cost, solid state 
multimeter, and (2) a solid state all-wave 
receiver, covering at least 0.5MHz to 
200MHz? Could you also tell me the cost 
of the reprint material? (V.W., Brisbane, 
Qld.) 

• While we have not published an 
economical multimeter of the type you 
suggest, we have described a solid-state 
voltohm meter, which may satisfy your 
requirements. This was published in 
December, 1968. (File No. 7/M32). The 
difference between this and a multimeter 
is that this meter will not measure current. 
Regarding your second request, you are 
asking rather too much. It is very difficult 
to build a receiver which will give 
adequate performance over the entire 
radio frequency spectrum, or a very large 
part of it. This is what vou have asked 
for - a receiver which will tune the MF. 


ation is different 


IIIMIIIIimillllllllllllMIIIIHHIIIIIHHIIINIIIIIMIIIIUIIIIMIIHKIIIMMMIIIIIIIIHIIIIimilllH 


LEVISION DXING: Before arriving 
stralia two years ago, I was a keen 
V enthusiast. DX work is quite 
ir in the UK and on the Continent, 
so, I believe, in the USA. However, 
seems to be a total lack of interest in 
bject here in Australia. What are the 
cts of long distance reception, and 
j know of any interest in WA. (E.S., 
ale. WA.) 

e have no idea how much television 
done in this country. We do know, 
sr, that in the early days of 
on, viewers in Brisbane and New 
d, for example, were able to pick up 
irne and Sydney. This was before 
>wn stations came into operation, 
ccupying the frequency bands. As 
4 per cent of the Australian 
tion have no immediate prospects 


of receiving regular TV transmissions, we 
imagine that there is still a certain amount 
of TV DX being practised, however, there 
cannot be the same incentive to try DX 
TV here as in the UK. In the south-eastern 
corner of England, for example, it is 
relatively common to be able to pick up 
France and the Benelux countries directly, 
and Germany and the Scandinavian 
countries by ducting over the North Sea. 
All these countries are radiating distinctive 

f irograms. Here, however, we are strictly 
imited in the programs that can be 
received. The same item is likely to be 
broadcast over corresponding’*,stations 
in all the capital cities at tne same time or 
in due course. Perhaps in Darwin it might 
be possible to receive Indonesia or 
alternatively, pick up New' Zealand in 
Sydney, apart from this there cannot be 
much prospect for the person who is 
interested in DX TV as a hobby rather 
than ns a necessity. 


BASIC POWER SUPPLY KITS 

New improved version consists of trans¬ 

former-240/6.3, 7.5, 8.5, 9.5, 12.5 and 15 
Volt. Selenium bridge rectifier. 1000, 16 

electrolytic filter capacitor. Will provide 
range of D.C. voltages from 6 to 12 at 

600m.a. Suitable for transistor radios, tape 
lecordcrs, record players, etc. 

$4.95 plus pack and post. 

Victoria 0.35. Other 0.65. 


AMPLIFIER MODULE KIT 

1.3 watts with 12 vol. supply. 3.5 watts 
with 20 volt supply. Consists of printed 
board 3!4in x 2‘/iin, 4 Fairchild transistors, 
6 resistors and 5 capacitors. Circuit sup¬ 
plied. 

$5.98 plus pack and post. 10c. 


SAPPHIRE STYLII * 

Single tip type.65c 

Double tip type.$1.20 

Diamond Stylfi. 

Single tip type.$2.95 

Double tip type. (1 diam. | sapp.) $3.80 
Plus pack and. post 5c. 


POLYPAC No 25 

Contains 12 assorted 50vw. ceramic capaci¬ 
tors. 220pf to .05 mfd.$1.00 

Plus rack and post 5c. 


POLYPAC No 26 

Contains 10 assor.cd 500vw ceramic capica- 

tors. lOOpf to .01 mfd.$1.00 

Plus pack and post 5c. 


POLYPAC No 27 

Contains 12 electrolytic capacitors. 3 each 
of 4.7, 10, 25 and lOOmfd. 25vw . $2.85 
Plus pack and post 10c. 


POLYPAC No 28 

Contains 15 electrolytic capacitors. 3 each 
of 4. 8, 16, 24 and 33 mfd. 350vw. $6.85 
Plua pack and post 10c. 

The components contained in the above 
Polypacs are standard stock items. No job 
lots or seconds. 


RESISTORS 

Ducon and IRC, Carbon. 5 p.c. special 
range. Limited quantities. While they last. 
Half watt. 20 75 200 300 1100 3000 3600 
5100 7500 9100 30k 51k 62k 75k 200k 240k 
430k 510k 910k 3mcg. 5.1meg. 

One watt 20 51 75 160 200 300 430 750 
1100 1600 2000 2400 3000 4300 5100 6200 
20k 30k 36k 43k 51k 75k 160k 200k 240k 
300k 430k 510k 620k 750k 910k 2meg. 3meg. 
5.1 meg. 

Assortment of 100, Vx or 1 watt or mixed 

$3.50 

Ditto lot of 50.$1.85 

TRANSISTOR RADIO SPARE 
PARTS 

MAGNETIC EARPIECES, complete with 
cord and plug 35c each. 

Pack of 10 $2.50. 

BATTERY HOLDERS, long or short. 
Take 4 x 915 cells. 38c each. 

Pack of 5 $1.60. 


PVC 2 GANG CONDENSERS, $1.85 each. 
SWITCH POTS. 5k. Suits most transistor 

radios.35c ea. Pack of 10, $2.75 

SPEAKERS, 2Win. Voice coil impedance. 

8 or 25 ohms. $1.45 each. 
CONNECTOR PADS FOR 216 BATTERIES 
5 for 95c. 

QUANTITY PRICES FOR ABOVE ITEMS 
ON REQUEST 

CADET SPEED CONTROLLER 

For electric hand tools. Enables speed to 
be varied down to stop. Complete with flex 
and plug. 

2 amp. capacity.$11.00 

10 amp capacity.$18.50 

Plus pack and post Vic. 35c, others 65c. 



LANTHUR 


ELECTRONICS 

69 BUCHANAN AVENUE, 
NORTH BALWYN, 3104 
VIC. Telephone 85 4061 
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Stereo Headphones 


ohm. Wide Range. 

20-15 Khz. 

$5.90. Post 30c. 



$44.50 

(Post $2.00.) 


BSR MA65 Turntable j; 

Complete with diamond stylus ceramic j. 
type Cl. Unit has tone arm and in- ^ 
corporates Cue pause lever, automatic 
lock, bias compensator, and stylus pres¬ 
sure adjustment. This unit would be 
ideal for use with out 10 plus 10 
amplifier. Teak case to suit, 

$9.95 (post $2.00.) 



Speakers 

Rola C8MX 8 ohm, twin 
cone, 8W R.M.S. Special 
Price $8.50. Post $1.00. 
Rola 12PX 8 ohms, twin 
cone 15W R.M.S. 

Price $18.00. Post $1.00. 


Speaker Enclosure 

Styled ?.nd cut for the 
popular C8MX 8” speaker. 
Slim-line design, 25»/4” x 
14” x 5 7 /V\ Gives excel¬ 
lent response. Kit form: 
Maple, $14.50. Teak, 
$15.50. Freight. $2.00 per 
unit. 



$79.60 



$5.95 


3W Rms Amp Kit 

Employs 4 transistors, circuit is one chan¬ 

nel of 3 plus 3 stereo amp—E A., Sept. ’69. 
8 ohm output impedance gives full 3W with 
ISOmV input. Outstanding performance. Kit 
complete to last item, inc. P.C. board. Special 
prices:— 

SINGLE CHANNEL, as illustrated .. $5.95 

STEREO VERSION. $11.00 

WIRED and TESTED: Mono, $6.95; Stereo, 

$12.80, 

POWER SUPPLY TO SUIT, $6.55. 
(Postage on above units, 50c.) 


10 plus 10 Amp Kit 

As featured in E.A., April, 
1969. Kit contains complete 
power amplifier. Gives full 
10W RMS per channel into 
8 ohm speakers. 28V sup¬ 
ply. 

SPECIAL PRICES: 

Mono, $9,8->, Wired and Tested, $10.85; 
Ste:co, $19.60; Wired and Tested, $21.00. 
Power Supply to Suit $9,15. 

50c 




(Postage 


on above units). 



$44.50 


E.A. October 3W Stereo Amp 

Complete kit as per Oct., ’70 Elec¬ 
tronics Australia. Uses SL403A I.C. 
Excellent performer. See above issue 
for specifications. 

$44.50 
(Post $1.00.) 


J- 

I- 

> * 




70 plus 10 Stereo Amplifier 

• I0W. RMS per Channel • 8 ohms Output 

• Bass & Treble Controls 


Regulated Power Supply 

10 plus 10 stereo amplifier is 


The now famous and well proven 10 plus 10 stereo amplifier is now available in this 
new, modern slimline cabinet. The unit has been modernised to include the Bass and 
treble controls, thus satisfying the dedicated Hi-Fi enthusiast. Specifications as per 
E.A. April, 1969. Kit complete to last screw. Comprehensive instructions. Can be built in 
a weekend. 

SPECIAL PRICE $55.98. WIRED AND TESTED $61.00. (Postage $2.00 Registered.) 

lal $2.95 with data. 
$9.95 post 25c. 


TAA360. 1W. RMS Audio Amp. 9V Operation. 8 Ohms output. S| 
.. .. Operation, f ~ ~ 


■ C SL403A. 3W. RMS Audio Amp. 18V 


8 Ohms Output. 



MULTIMETER MODEL 200H, 20,000 opv. DC Volts: 0-5/25/50/250/ 
500/2500V. A.C. Volts: 0-15/50/100/500/1000V (10,000 opv) DC/Amps: 
50uA/2.5mA./250mA. Resistance 0-60K/6M ohm. Capacitance: lOuuF to 
.001uF/.001uF — .luF, Db scale 20 dB to plus 22dB. Size 4‘/i x 3V4 X 
lVfe. 

Ideal for the hobbyist/servicemen. 

Price: $10.95 includes guarantee, post 30c. 


Semiconductors — New, Guaranteed 


2N2926 .. 
2N3638 .. 
2N3055 .. 
2N5459 .. 
2N5485 .. 

40408 .. . 

40409 . , . 

40410 .. . 
40250 .. . 
MPF105 .. 
AC125 .. , 
AC126 .. 
AC127 .. . 
AC127-128 
AC128 .. . 
AC132 .. . 
AC172 .. . 
ASZ15 .. , 
OC81 .. . 


75c 

50c 

$2.00 

$ 1.10 

$1.98 

KS 

$3.70 
$ 2.20 
$ 1.10 
74c 
74c 
94c 
$1.70 
64c 
80c 
99c 
$2.50 
. 60c 


AC187/188 
AD149 .. . 
AD161/162 
AF115N .. 
AF116N .. 
AF117N .. 
BC107 . 

BC108 .. . 
BC109 .. . 
BC177 .. . 
BC178 .. . 
BC179 .. . 
BF115 .. . 
BDY20 .. 
OC44N .. . 
OC45 .. .. 
OC71 .. .. 
OC72 .. . 

OC74N .. 
D13T1 .. . 


AA119 .. 
2-AAU9 
BA 100 ,. 
BA 102 .. 
BA114 .. 
OA5 .. 
OA90 ., 


Diodes 


30c 

60c 

36c 


OA91/1M60 
OA95 .... 
OA202 .. .. 
96c BY100 . .. 

32c BYX38/600 
BYZ12 .. .. 
BYX2IL/200 


65c 

26c 


$1.90 
$1.65 
$2.85 
90c 
70c 
70c 
69c 
50c 
50c 
75c 
70c 
75c 
63c 
$2.00 
48c 
48c 
48c 
. 48c 
79c 
$1.85 


17c 

32c 

62c 

60c 

$ 1.20 

$1.00 

$1.30 


Resistors 

»/4 and ViW, 4c each or $3.00 per 100. 

1W, 7c each of $5.50 per 100. 

Your selection in the standard preferred >► 
range between 1 ohm and 10M. 

Other parts 

We carry a full range of resistors, pots, , 
capacitors, semi-conductors, knobs, plug- 
jacks, battery-holders, switches, etc., etc. 

All listed in our FREE CATALOGUE. See 
instructions below. 

Ceramic Capacitors 

Range 2.2pF-820pF 5c ea. or $4.00 per 100. 
Your Selection. “* * 

may be mixed. 


All 100V types. Values 


Resistor Pack 

Pack 56: Contains 3 resistors of 57 values 
between 10 ohms and 1M totalling 171. All 
S p.c. types. 1/4W $4.75 1/2W: $4.84. 

Potentiometers 

STANDARD: log or lin, 38c ea. 

SWITCH (log or lin), 75c ea. 

DUAL GANG: (log or lin), $1.45 ea. 
RANGE 1K-2M. All 2in shafts. 


)• 

)* 


- ( DESPATCH: All orders are received at 9 QUALITY; All our parts are new and fully 

a.m. at the P.O. and despatched to guaranteed. No surplus or rejects, 

meet __the 1 p.m. clearance the same CATALOGUE: We will send our 


new 

FREE catalogue upon receipt of 
your 9x4 envelope with 9c stamp, 
or with your order. Illustrated. 


day. This gives you a 4-hour service. 

POSTAGE: Add 15c packpost to all orders, 
unless stated otherwise. 

KITSETS AUST. PTY. LTD. 

MAIL ORDER DEPT.: Box 176, P.O. DEEWHY 2099, N.S.W. 

SALES DEPT.: SHOP 14, STONES ARCADE, 673 PITTWATER RD„ DEE WHY 

PHONE: 982 5571 2099. 


ANSWER 


HF and VHF ranges. It is much m 
practical to build several receivers to c< 
the required range. Two econom 
receivers were described earlier 
year — The “All Wave Two” in April ( 
No. 4/TR/5) and the “Fremodyne” 
following month (File 2/SW/52). Togel 
these receivers will tune from 0.5MH: 
almost 200MHz. Copies of these proji 
may be obtained for 20c each from 
Information Service. 

MODEL CONTROLLER: Could 
please supply the following informat 
concerning the high power controller 
model trains, published in “Electroi 
Australia” in February, 1968? Is 
available in kit form, and from where 
obtainable? What types of sup 
transformer and rectifier were foi 
suitable or the controller? (Q.P., Pengi 
Tas.) 

• Several of our regular advertisers o 
kits of parts for our projects, if ; 
examine the advertising pages of any is: 
you may find this particular pro 
offered, or if not you can select one 
more of the companies offering kits 
write for a quote for this one. The po 
supply we used with this controller 
described in our April, 1968, issue ( 
No. 2/PS/19). However, any combinai 
of transformer and rectifier which g 
the required voltage(s) and current wc 
be suitable. 

TV CONVERSION: I have just cc 
to Australia from the USA and Y 
brought with me two television receiv 
one black-and-white and one colour 
there any way to convert these sets 
Australian standards? I am sure a i 
tuner and a stepdown transformer wc 
convert the black and white set, but v 
modifications would be needed for 
colour set? Referring to the radio con 
receiver (February, 1970) is it p 
ible and permissable to use 
27.155MHz walkie-talkie as a transmit 
It is a superhet with lOOmW output, 
possible to use my receiver cry 
(26.700MHz) in the control rece 
instead of buying the cry 
recommended in the article? What are 
regulations regarding the licensing 
television sets, radios, walkie-talkies 
small broadcast band transmitters? Th 
you for the radio controlled receiver 
have long awaited such a simple and 1 
receiver, seeing that most commei 
receivers are too expensive, and n 
receivers published in radio cor 
magazines are too heavy, or 
complicated, or have built-in decoi 
circuitry which limits their usefulr 
(B.G., Sth Yarra, Vic.) 

• Dealing first with your colour 
you can forget any ideas of using this 
the eventual Australian colour service. 
NTSC system used in the USA is q 
incompatable with the PAL sys 
proposed for Australian colour 
However, the set, as well as your black 
white set, should be capable of b 
modified without special difficulty 
existing black and white transmission 
step-down transformer will take car 
the change of mains voltage, and the 
other major change would be retuninj 
sound IF transformers from 4.5MHz 
in the USA to the 5.5MHz use< 
Australian standards. If they were 
capable of being retuned so far, then 
would have to be replaced. Fi 
oscillators may require some retui 
though not beyond the range of the \ 
control, and line oscillators should op' 
without change. Your existing t 
would probably be satisfactory wit 
modification for the capital city chai 
2, 7, 9, and 10, but we are not sure a 
channel 0 used in Melbourne. 

Whether an existing biscuit could 
the coils modified for this channe 
whether a replacement biscuit coul 
adapted to fit your tuner, would 
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continued 


matter for experimentation. All queries 
bating to licensing of transmitters should 
9 addressed to the Radio Branch of the 
[)stmaster General’s Department in your 
ty. We cannot discuss modifications to 
rcuits published in our magazine, and 
aders wishing to undertake such 
lodifications must decide for themselves 
hether they are likely to be satisfactory, 
icidentally, we like readers submitting 
tters for publication to supply their full 
ame and address, as a sign of good faith. 

LECTRIC CLOCK MOVEMENTS: I was 
toking through the “Answers to 
orrespondents ,r column in the September 
sue of your magazine and noticed a 
jquest for a time switch suitable for 
antrolling lights. I have also noticed in an 
arlier issue the request for a 24-hour 
lock movement. I feel that the off-peak 
ot water service clock movements would 
e ideal for both of the above tasks, as 
aese units can be programmed for any 
esired interval. They also are equipped 
ith 20-amp contacts; and a 36-nour 
>ring reserve, if required, in case of power 
lilure. They can also be set up to miss a 
^cle on certain days. These clocks are 
ade by Warburton Franki. 1 hope this 
[formation will be useful to those who 
quire such a clock. (B.C., Cryon, NSW) 

Thank you for this information, B.C., 
hich we have published for the benefit of 
terested readers. 


UNO TAPE RECORDER. I have read 
•ur great magazine for 18 months now, 
d besides building the 1970 All-Wave 
vo with excellent results, I have gained a 
sat amount of knowledge. Despite the 
ice rise, to which I think you are 
titled, I shall continue to be an 
preciative reader. Have you ever 
blished a circuit for a solid state mono 
>e deck and pre-amplifier? If not, can 
u explain how mono signals can be put 
tape, and advise what components are 
>ded to do this? (M.H., Beverley Hills, 


No, M.H., we have not published a 
cuit for the construction of a mono 
id state tape pre-amplifier. However, we 
ve published information for the 
nstruction of a hybrid (mixed valve and 
id state) stereo system, and there is no 
ison why you should not build one 
innel only for mono use, Reprint 
iterial is available through the 
ormation Service for 20c, File No. 
*A/28. 


"ilTION ANALYSER. I gain much 
asure from your magazine and am 
ling the recent articles on electronic 
tion particularly interesting. Have you 
sidered electronic ignition analyser 
ipment as a suitable subject for a 
ject? This type of equipment is 
oming increasingly popular. . Your 
isic Electronics” book has proved 
ular among members of our local radio 
), and I note that you are preparing a 
k on Solid State. How about “Getting 
ir Amateur Licence”? This would fill a 
need I have found to exist in our club 
:hing program. The articles in October, 
ember and December 1954 on the 
lect are a real help to our student 
nbers, and they certainly helped me to 
my own licence. The price rise is 
^rtunate, but as long as the material is 
here, I don’t think we will mind. (M.S., 
rogin, WA) 

Thank you for your appreciative 
arks, M.S., we are pleased to hear that 
magazine has been both useful and 
resting to your club. We were under 
impression that people wishing to 
ly for their amateur licence were fairly 
catered for nowadays. For instance, 
Wireless Institute of Australia (WIA) 
i a well organised correspondence 


course, which is not restricted to members 
of the institute. Then there are the 
numerous Youth Radio Clubs which 
operate to assist young people to obtain 
their licences. You do not say whether 
your own club comes under this scheme 
but, if not, it is something you could 
consider. The scheme operates under the 
auspices of the WIA. Nevertheless, if we 


thought there was sufficient demand for 
another series of articles on the subject, 
we would look at the matter more closely. 

FIFTY WATT AMPLIFIER. I wish firstly 
to compliment you on a terrific magazine. 
It makes good reading and is educational 
and very helpful in my hobby. I recently 
had great pleasure in making the Variable 


HCTR0107 

Typical of the sophisticated MOS integrated circuits manufactured 
by Hughes Aircraft Company is the HCTRO107 Universal Counter/ 
Display Driver. This device features an up-down presettable 
BCD counter, internal storage register, 35 volt rated output 
MOSFET’s Zener diode protection of all inputs, buffered BCD and 
clock outputs, and reasonable price. 



Many other MOS devices are available, including discrete 
transistors, duals, multiples, logic elements, simple counters, 
shift registers (static types operate from DC to 1MHz, dynamic 
types up to 20 MHz), complementary MOS devices, and a digital 
differential analyser. (The latter unit can be used to integrate 
functions with digital accuracy and repeatability). 

Please tell us your interests — we will send a catalogue. 



MICROEL.I CTRONICS 


r 


ROYSTON ELECTRONICS PTY. LTD. 


VIC.: 22 Firth St., Doncaster, 3108 
NSW: 17 Burwood Rd.. Burwood, 2134 
S.A.: F. R. Mayfield Pty. Ltd., Adelaide 
QLD.: Douglas Electronics Pty. Ltd., Brisbane 
W.A.: Everett Agency Pty. Ltd., Perth 


(Tel. 848 3777) 
(Tel. 747 1606) 
(Tel, 8 4131) 
(Tel. 49 5388) 
(Tel, 8 4137) 
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IMPORTED COMPON ENTS-Off er the 
Conductors available in this country. 


largest range of Semi- 


A wide range of devices from the following manufacturers: AWV, Fairchild, G.E., I.T.T., Motor¬ 
ola, Philips, R.C.A., Texas, available from stock. Please enquire for any not shown. 


2N174 

5.46 

2N3643 

136 

2N251A 

4.10 

2N3644 

1.13 

2N270 

1.07 

2N3645 

1.44 

2N277 

3.77 

2N3646 

0.90 

2N278 

432 

2N3691 

035 

2N301 

2.66 

2N3692 

0.90 

2N301-A 

334 

2N3693 

036 

2N384 

2.88 

2N3694 

0.90 

2N388A 

236 

2N3702 

131 

2N394A 

2.13 

2N3703 

0.96 

2N404 

130 

2N3704 

1.77 

2N404-A 

1.74 

2N3705 

1.73 

2N406 

1.01 

2N3706 

1.65 

2N417 

1.77 

2N3707 

1.14 

2N441 

338 

2N3731 

3.17 

2N443 

3.51 

2N3819 

1.77 

2N456A 

430 

2N3826 

1.68 

2N458A 

6.12 

2N3827 

1.74 

2N489B 

14.76 

2N4036 

231 

2N591 

1.05 

2N4121 

1.04 

2N649 

2.12 

2N4250 

1.17 

2N657 

4.79 

2N43S4 

138 

2N696 

1.13 

2N4355 

1.65 

2N706A 

1.08 

2N4356 

1.65 

2N929 

1.50 

2N4360 

138 

2N930 

130 

2SB474 

3.30 

2N1038 

3.92 

3N140 

2.55 

2N1046 

17.94 

3N141 

234 

2N1073B 

11.60 

AB1101 

130 

2NU00 

733 

ABU02 

037 

2N1132 

235 

ABU 36 

034 

2N1302 

1.01 

AC107 

238 

2N1303 

1.01 

AC125 

0.96 

2N1304 

1.13 

AC126 

0.96 

2N1305 

1.13 

AC127 

1.16 

2N1306 

132 

AC127/128 

2.21 

2N1307 

132 

AC127/132 

2.16 

2N1308 

1.64 

AC128 

135 

2N1309 

134 

2AC128 

2.10 

2N1540 

4.08 

AC132 

135 

2N1546 

5.96 

AC172 

1.20 

2N1563 

5.45 

AC187 

136 

2N1639 

132 

AC187/188 

2N1671-A 

5.16 

AC188 

1.16 

2N1671-B 

5.73 

2AC188 

231 

2N1908 

24.47 

AD139 

232 

2N2101 

2.55 

2-AD139 

5.04 

2N2147 

2.24 

AD149 

2.45 

2N2148 

1.68 

2-AD149 

439 

2N2188 

2.79 

AD161/162 

432 

2N2189 

3.57 

AD4004 

033 

2N2270 

2.64 

AF114N 

1.08 

2N2613 

133 

AF115N 

1.08 

2N2646 

2.19 

AF116N 

0.93 

2N2996 

3.15 

AF117N 

033 

2N3005 

532 

AF118 

232 

2N3053 

2.48 

AF185 

2.40 

2N3054 

2.63 

AF186 

436 

2N3055 

233 

ANH01 

0.60 

2N3525 

3.17 

AN1102 

0.68 

2N3563 

0.90 

AN1103 

0.60 

2N3564 

1.08 

AN1104 

0.60 

2N3565 

036 

ANU05 

0.60 

2N3566 

1.01 

AN2001 

035 

2N3567 

138 

AN2004 

030 

2N3568 

138 

AN7102 

0.90 

2N3569 

2N3638 

133 

0.90 

AN7105 

AS43 

AS147 

0.68 

035 

0.66 

2N3638-A 

1.13 

AS148 

0.63 

2N3641 

1.13 

AS149 

0.68 

2N3642 

136 

AS208 

135 


Name 

Street 


AS300 

AS301 

AS306 

AS307 

AS308 

AS310 

AS311 

AS312 

AS313 

ASY73 

ASY76 

ASY77 

ASY80 

ASZ15 

ASZ16 

ASZ17 

ASZ18 

ASZ20 

ASZ21 

AT316 

AT318 

AT319 

AT321 

AT322 

AT323 

AT324 

AT325 

AT331 

AT337 

AT338 

AT341 

AT350 

AT355 

AT356 

ATU38 

ATI 138 A 

AXU01 

AX1103 

AX1104 

AXU07 

AX1108 

AX1127 

AX 1130 

AX1131 

AX1132 

AXU42 

AX1143 

AXU44 

AX1166 

AX1284 

AX1285 

AX1298 

AX1304 

AX1305 

AVAlOl 

AU102 

AY1103 

AY! 104 

Am 108 

AY1110 

/Yim 

AY1113 

AY1114 

AY1115 

AY1116 

AYU17 

AY1119 

AY1120 

AY1121 

AY6108 

AY6109 


0.77 


Ml 

0411 

0.81 

0.81 

0.77 

0.77 

0.81 

2.12 

2.10 

1.83 

1.68 

2.81 

3.03 

2.60 

2.91 

.0.98 

2.16 

0.68 


0.69 

0.69 

0.63 

0.68 

0.68 

0.83 

1.02 

0.73 

1.50 

0.69 

1.14 

0.98 

0.75 

2.66 

3.84 

1.53 

1.70 

1.86 

137 

1.86 

1.50 

1.50 

1.70 

1.50 

1.20 

1.58 

1.44 

1.37 

1.41 

1.28 

137 

1.44 

1.49 

0.68 

1.04 

135 

135 

1.65 

130 

0.69 

039 

0.60 

0.60 

0.68 

0.68 

0.60 

0.98 

0.98 

135 

135 


AY8108 (AY8103) 3.75 


AY8109 (AY8104) 
AY8112 


AY8113 
AY8114 
AY8115 
AY8116 
AY8117 
AY8135 
AZ069 
BA100 
BA102 
BA114 
BA122 
BC107 
BC108 
BC109 
BC147 
BC148 
BC149 
BC157 
BC138 
BC159 
BC177 
BC178 
BC179 
BC186 
BCY10 
BCY11 
BCY12 
BCY39 
BCY71 
BCZ10 
BCZ11 
BCZ12 
BDY20 
BDY38 
BFU3 
BF145 
BF167 
BF173 
BF177 
BF178 
BF179 
BF180 
BF184 
BF185 
BF194 
BF200 
BFY51 
BSX19 
BSY11 
BY126/200 
BY126/4Q0 
BY126/500 
BY127/800 
BZX70 Series 
BZY88 C3V3 to CU 
BZY88 C12 to C30 
BZY94 (Obsolete) 
BZY95 Series 
BZY96 Series 
BZZ14 to 29 
C106Y1 


3.00 

6.75 

6.08 

4.72 

235 

1.80 

9.15 


031 

034 

1.46 

039 

0.53 

033 

0.76 

0.91 

0u76 

0.68 

0.79 

0.89 

0.76 

039 

031 


D13-T1 

MB05 

MB1 

MB3 

MB6 

MJE2955 

MJE3055 

OA5 

- - I 


0.92 

0.79 

2.59 

334 

3.14 
5.19 
2.05 
1.95 
237 
2.16 
331 
2.59 
87c 
64c 
1.08 

1.15 
1.63 
1.80 
2.04 
1.80 
0.72 
0.72 
0.67 
132 
5.19 

2.16 
8.43 
0.48 
0.56 
0.63 
0.78 
1.95 
033 
0.98 
0.98 
2.16 
2.16 
237 
2.10 
1.95 
138 
2.03 
2.65 
339 
435 
3.06 
035 


ORDER FORM 

To IMPORTED COMPONENTS, P.O. BOX 1683P, 
G.P.O., MELBOURNE. 3000. 


OA10 

OA47 

OA90 

OA91 

OA95 

OA202 

OA670 

OA675 

OC20 

OC22 

OC23 

OC24 

OC44N 

OC45N 

OC74 

2-OC74N 

OC75N 

0040 

0041 

OC201 

OC202 

OC915 

SD55 

SE1001 

SE1002 

SE1010 

SE2001 

SE2002 

SE3030 (AY8112) 
SE3031 (AY8112) 
SE3032 (AY81131 
SE3033 (AY8114) 
SE3035 (AY8U4) 
SE4001 


SE4002 

SE4010 

SE5001 

SE5002 

SE5003 

SE5020 

SE5023 

SE5025 

SE6001 

SE6002 

SE7001 

SE7002 

SE7010 

SE7020 

SE8001 

SE8002 

ST2 

T1C31 

T1C44 

T1C45 

TIC46 

T1C47 

T1S37 

T1S43 

T1S68 

TIS88 

40250 

40360 

40361 

40362 

40406 

40407 
40410 


Pair 


City 


I 


I state... Postcode. 1 

1 Please supply items indicated thus □ 

■ I enclose cheque/postal note—money order. Goods forwarded freight free. 1 


031 

0 . 6 ! 

0.3: 

03; 

03! 

0.7! 

1.61 

0.61 

631 

3.0: 

3.81 

3.4! 

1.11 

1.11 

0.9< 

1.9: 

1.4! 

1.9! 

2.61 

3.71 
3.61 
23 
0.6 
l.i; 
13i 
13 
0.9 
1 . 2 < 
6,7; 

6.71 

6.71 
4.7 
4.7 
1.0 
1.1 
1.2 
2.1 
2.1 

2.4 
4.0 
3.1 
13 
0.1 
03 
4.0 

3. < 

4. < 

5. J 
4.( 
4. 

1.4 


4.< 

l.( 


1 .! 

2*( 

2 .: 

2 .; 

2 .: 

17.< 

2.1 

1 / 

2.4 

2 . 

2A 

U 

u 


ALL PRICES INCLUDE 
TAX AND POSTAGE 
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MSWERS - continued 


iiency Oscillator from the July 1968 
. Have you ever published a circuit for 
atively small amplifier (four or six 
istors)? Also, have you published a 
it for a bigger amplifier with an 
Lit of about SOW, and if so can you let 
enow the approximate price of the 
. (J.P., Walkerville, SA) 


Thank you for your kind remarks, 
re we can answer, your questions 
it amplifier circuits, we shall need to 
a more detailed description of the 
of amplifier you want to construct. Is 
be mono or stereo? Is it to be used 
piezo-electric or magnetic cartridge, 
is the SOW amplifier required for PA 
t? We do not attempt to put prices on 
ponents for any of our projects, but 
information is available from parts 
liers, some of whom specialise in sets 
arts for our projects. We suggest you 
y the advertisements and decide which 
lier is the most convenient for you to 
then write for the information you 
ire. 

MODYNE MISPRINT, There appears 
9 a misprint in the article “A Solid 
Fremodyne” in May 1970 issue. The 
says that the length of a dipole is 
d by dividing the desired frequency in 
into 55,400 to give the length in 
ss, whereas a diagram on the same 
i shows the length as 5540/f(MHz). 
ti is correct? Is it possible to modify 
r remodyne to cover the frequencies 
) 30MHz? Is there a suitable antenna 
lobile use of this set, and if so have 
Published any information about it? 
can the squeal of triple play tape be 
? I recently bought a reel of this type 
3e and it squeals as it passes over the 
guides and heads. The thicker double 
tape does not do this. I enjoy your 
sine, but have one criticism. Why do 
requently split up articles and place 
ist column on another page? (D.P., 
oomba, Qld.) 

The diagram is correct, and the test 
\ is a misprint, D.P. The Fremodyne 
t cannot conveniently be modified to 
the extra range of frequencies you 
on. We have not published 
nation for a mobile aerial suitable for 
vith this set. From what we have 
d on the subject, it appears that the 
squeal you mention is confined to a 
n brand of tape, and may even be 
ted to one batch of that particular 
It is certainly not a common feature 
pie play tapes. The reason that the 
art of an article is often placed at the 
f the magazine is purely a matter of 
up. The alternative would be to cut 
arts of an article to make it fit a 
i allocated space, or have all articles 
ig on from each other, one starting 
the other happened to end. This 
be highly undesirable. 

i LETTER: We are holding a letter 
sed to Mr R. A. Barmain, 82 
>illee St, Mt Gravatt, Queensland, 
has been returned by the postal 
Ities marked “Not known”. Would 
rmain please contact us and advise 
rect address. 

:iTOR DISCHARGE IGNITION: 
i article on capacitor discharge 
published in the August, 1970 
you stated that spark plug gaps 
be increased to 0.015in. Is this 
ment necessary? If so, in the event 
ure of the CD ignition, could the 
ignition plue be substituted and 
aintain an efficient spark? (A.T., 
x>d, Vic.) 

he recommended spark gap for the 
stem we described is 0.05in, A.T., 
)l5in. While it is not essential to 
the gap, it is desirable for optimum 
nance. However, a gap as large as 


this will not be satisfactory for the normal 
Kettering ignition system, and the gaps 
would have to be reduced when changing 
over to the Kettering system in the event 
of a failure of the DCI. Alternatively, a 
spare set of plugs set to the appropriate 
gap for the Kettering system would appear 
to be a wise precaution. 


MODEL CONTROL REPRINTS: Will you 
please advise me of projects concerning 
radio control transmitters and receivers for 
models published in past issues of 
‘‘Electronics Australia”, and how many 
are available in reprint form. May I take 
the opportunity to congratulate you on 
the excellent standard of the magazine, 
and the intricate detail that goes into even 


RADIO: Unofficial history 

The accuracy of meters was a constant 
source of argument in the more humble 
laboratories during the pre-war and 
immediate post-war period. 

The average meter movement of the 
day was a fairly utilitarian device and, 
what was more, neither shunts nor 
multipliers were famous for their accuracy 
or stability. Diode protection was 
unknown and it was a lucky meter that 
did not get a “belt" from time to time. 
When that happened, the local meter 
“expert" would gingerly (and sometimes 
surreptitiously) straighten the pointer, 
reset the zero adjustment and pretend that 
nothing had happened! 

And, even if he did decide to check the 
accuracy of the repaired movement, he 
was lucky if a meter was available that 
could really be relied upon as a reference. 

No wonder, then, that there were 
frequent arguments as to whether or not 
the heater winding of a power transformer 
was delivering the right voltage; or about 
the exact power output of an amplifier 
stage. 

Matters reached such a pass in the 
factory lab., where I worked, that all 
concerned agreed on a major peace move. 
On a certain day, every meter movement 
in the place was strung in series and the 
current through them adjusted to about 1 
milliamp. 

I say “about" 1 milliamp, because all 
the meters gave a slightly different 
reading. But, working on the supposition 
that the average would surely be closer to 
the mark than the reading of any 
particular movement, a careful check was 
made and an average reading agreed upon 
which would be 1 milliamp. With the 
current held to this value, the magnetic 
shunt on each movement was adjusted to 
put the pointer “spot on" full scale. 

The result looked most reassuring. 

Thus encouraged, the members of the 
lab. staff then set up some other currents 
and voltages and, by “doctoring" shunts 
and multipliers, achieved a similar average 
agreement over the more important 
current and voltage ranges. 

Peace reigned. 

But, into this halcyon atmosphere 
came Morris, a lab. recruit with a brand 
new graduation certificate in his pocket 
and a quite unveiled disdain for the array 
of unpretentious multimeters that graced 
the benches in the lab. and the test 
booths. Suiting his actions to his 
convictions, he ordered, paid for and duly 
obtained a brand new Avometer. This with 
the usual manufacturer’s undertaking 
about accuracy, reliability, etc. 

Determined to show up the Philistines 

tmHMMttllMIIMimmHIHIIItltlMHIIIIIIIIItlllllllllllllHIIItllllllllllHIIIMItlHItltll 


the smallest projects. Browsing through a 
bookstall recently, looking at electronics 
magazines, I found none which surpassed 
your magazine in the quality of its 
contents, including general information, 
interesting up-to-date articles, projects and 
the extensive information service for 
readers. Once again, congratulations. 
(G.M., Hargraves, NSW.) 

• Full reprint material is available for 
the following projects: A RAdio Control 
System for Modellers - Part 1, December, 

1965, File No. 3/MC/3; Part 2, January, 

1966, File No. 3/MC/4. A 27MHz IC 
Superhet Receiver, February, 1970, File 
No. 3/MC/5. 

Reprint material costs 20c for each 
item. Many thanks for your kind 
comments, G.M. So many of our readers 
say the same thing we are beginning fo 
believe it ourselves! 


MllllllllimHIflimilllHMIllllHKIIMIIIIIIMIHmilllllMIIIIHIIIIMIIIUMIIIillllllllllllllll 

and their wares, he grabbed the nearest 
multimeter and did a variety of spot 
checks, listing its quite obvious 
descrepancies. 

This done, he grabbed the next 
available multimeter and went through the 
same routine. More discrepancies, of 
course but, curiously, they looked rather 
like the discrepancies of the first meter. 

Thereafter, Morris was seen to 
continue his comparisons but, with less 
flourish and with rising apprehension. The 
cheap meters all mysteriously agreed. His 
was very obviously the only one out of 
step. 

And, of course, no one breathed a 
word to alleviate his discomforture. 

It was a rather disillusioned Morris that 
took his brand new multimeter back to 
the distributors and complained that 
something seemed to be wrong. When they 
checked it and pronounced otherwise, 
Morris made a pilgrimage to his former 
seat of learning to check the suspect 
instrument against theirs. 

When it was again pronounced well 
within specifications, Morris had the 
difficult task of trying to convince the rest 
of the lab. staff that their instruments 
were all out of calibration. 

And, of course, he could’t convince 
them. 

Anyone who had admitted to being 
convinced - or who had laughed - would 
have been throttled on the spot for 
spoiling a good joke! (W.N., Orange, NSW.) 


N.Z, ARMED FORCES 
PERSONNEL 

A CIVVY JOB IN YOUR OWN 
HOME TOWN 

TISCO, the nation’s largest television 
service organisation, oner N.Z.A.F. 
Personnel the chance to join one of 
the 30 TISCO Branches throughout 
N.Z. When you’ve completed your 
commitment, make use of your Trade 
Training. 

Drop a line to: 

The Technical Staff Supervisor, 
TISCO 

Private Bag, Royal Oak, 
Auckland, New Zealand, 

giving full details. Age, training, 
marital status. Chances are there may 
be a vacancy in your home town. 

Write to TISCO Now! 
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NEW RANGE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 


The resistors are mainly I.R.C, and Morganite and are in. 
a wide range of values from 100 ohms to 3 meg. in i, 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

FREE With each lot of resistors, condensers or pots, 
we will supply one new valve. Type 6U7G, 1T4. 

Regret special values in resistors, pots and condensers 
cannot be supplied. 



LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal. $39.50 
Post N.S.W., 75c; Interstate, $1.25. 


NEW TRANSISTOR 8 KIT SET 


SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT 
$24.00 





DIMENSIONS • 
9” x 5" x 3” deep 


Complete kit of parts with circuit 
and full instructions. 

Eight transistors. 

Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

High sensitivity, suitable for city or 
country use. 

Heavy duty battery for economical 
operation. 

Modern design, plastic cabinet with 
gold trim. 

Dial calibrated for all States. 
Available in colours of off-white, 
red, black. 

Post N.S.W., $1.25; Interstate, $1.75. 


A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $8.50. 

Mono Kit $4.50. 

240V Power Supply $4.50. 

State if required for Pick-up 

NEW HIGH STABILITY CARBON 



or Tape Head. 


RESISTORS 1 p.c. and 2 p.c. TOLERANCE 




These imported resistors are in i and i watt with values 
from 50ohm. to 1 meg. 1% and 2%. In packets of 50 
mixed values. 

LIST PRICE 20c each. 

OUR PRICE $2.00 per packet of 50. 

Post and packing, 20c extra. 

(Regret special values cannot be supplied.) 
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3r 


240V ELECTRIC 

3300 R.P.M. Size 3i” x 


including 


plus 60c postage 



NEW 25 WATT 
P.A. AMPLIFIERS 


These amplifiers arc suitable fer installation in clubs, scho 
restaurants, factories, etc. Wherever the amplification 


Hmu speech or music 1? required. 

Sfi3 SPECIFICATIONS 

• Ou put impedance Line output (100. 166, 250, 500 ohi 
Nominal power 25 watts. • Inputs two microphone i 

Freiqht P-ck-up radio with separate controls and mixing facllit 

_• Tone control. • Frequency response 30 to 18,000 C 

exrro • Output impedance Line output (100. 166, 250. 500 oh 
or can be supplied with V.C. output (2, 3, 7, 8, 15 ohi 

• Dimensions Min x 6in x 8in. Weight 25W 231b. Frei 
sxtra. 


NEW COLUMN SPEAKERS 


Suitable for above Amplifier in walnut finished cat 
inet containing four 8” Rola Speakers Imp. 8 ohmi 
$37.50. (Freight extra.) 



NEW MINIATURE MOTOf 

Ideal for models, toys, etc. 1± to 
volts. 6,000 r.p.m. 39c each or $3 
per doz. Post 10c. 



ROTARY SWITCHES 

Single Bank 11 x 1, 4 x 2. 3 
69c. Single Bank 2x1,: 
Two Bank 3 x 3 $1.20. 
Rocket Switches D.P.D.T. 5 
Rocket Switches S.P.D.T., 4 


ED SLOT CAR KITS A 
LESS THAN HALF PRIC 

Complete kit of parts including 1 
motor and full instructions. 

$1.90 post 25c 


NEW POWER SUPPLY KIT 

Ideal for small amplifiers, stereo or mono, test equip 
ment, etc. Input 240v. A.C. Output 20v. D.C. i 
1 amp. 

Kit contains transformer, rectifiers, filter, condense 
and circuit. 

$4.50 

Post 75c. 



New Pholo-Eletlric Burglar & 
Door Alarms at less than hall pric 


DOOR ALARMS BURGLAR ALARK 



240V A.C. operation 
$ 12.00 


240V A.C. operatio 
$16.00 


Post & Packing $1.25 extra. Post & Packing $1.50 tz 
Buzzer $1.25 extra. Buzzer $1.25 extra 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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SERVICEMAN 

Continued from page 61.) 


Amateur Band News . . . from page 169 


med copper wire to extend the top of 
le CRO probe. It was messy, but it 
orked. 

Looking at the vertical sync output 
;ain, this time at the collector of the 
srtical sync amplifier transistor, it 
iddenly struck me that the pulses looked 
imewhat “fatter” than normal. Moving 
le CRO probe over to the video test 
lint verified this, and also showed why. 
le “sync” pulses being fed to the vertical 
[dilator were the full width of the 
tanking pedestal! 

This suggested that the vertical sync 
ipper transistor was not operating 
operly; and sure enough, when I found 
le collector of this stage, the pulses were 
the full width of the blanking 
idestal. Not only this, but whenever the 
[cture contained large black areas, the 
ipper was delivering extra pulses of 
ipropriate size. The trouble was 
(finitely in the clipper. (Incidentally, 
ere was a separate clipper and amplifier 
|r the horizontal sync, and as the 
irizontal was not affected, this was 
Irther evidence that my reasoning was 
;ht.) 

All right, then, what was wrong with 
clipper? Further measurements with 
board in operation were not practical, 
[e to the inaccessibility of the stage 
icerned. Thus all I could do was to 
love the module, and hope to find an 
[viously faulty part. 

Probably as a carry-over from my 
(rience with valve circuits, my first 
>ve was to remove the clipper transistor 
' check it with the little tester I built up 
sntly. Perhaps it would be as simple as 
it? Alas, no, for the tester gave quite 
:mal readings. 

After replacing the transistor, my next 
>ve was to suspect the coupling 
»acitor feeding video to the clipper. It 
[s after all an electrolytic, so perhaps it 
leaky? However a quick test, using the 
T M, with one end disconnected from 
circuit soon upset that theory. It was 
my day, I thought, as I looked back at 
circuit for further inspiration. 

Happily it was at this moment that my 
changed. Glancing at the circuit, I 
:ed that there was a 1.5 K resistor shown 
series with the input capacitor. Yet 
m I looked at the module board, I 
|nd not a 1.5K component, but one 
ich was quite plainly 10K. It could have 
|n a last-minute circuit mod, certainly, 
on the other hand it was a lot larger in 
ie than the circuit showed. And my 
lition as much as anything told me that 
datively large resistance in series with 
input capacitor might well upset the 
(ration of the clipper, by preventing the 
(-emitter junction of the transistor 
conducting fully during sync tips, 
ure enough, as soon as l replaced the 
with a 1.5K and tried the set, the 
ible disappeared. The output pulses of 
clipper were reduced to correspond to 
sync pulses, and a few minutes’ testing 
various programmes verified that 
re was now no tendency to produce 
spurious pulses. 

[n short, it was simply a wired-in fault, 
most likely to a wirer having reached 
the wrong resistor bin. And 
irently the programme material on 
:h the set was final tested had not 
:ained any large black areas, allowing 
set to pass through as apparently 
lal. Even though the vertical clipper 
actually “seeing” everything in the 
|o below dark grey as “sync” pulses! a 


candidates were:~ 

Elementary Certificate 
Alan Jeffrey Conrad Honours 

Gregory Hugh Smith 
Simon Charles B. Towler 
David Charles Hunt Credit Pass 

Peter Ian Hendy Pass 

Geoffrey David Leblanc 
Michael Anthony Mitchell “ 

Senior Certificate 

John Andrew Frost Credit Pass 

QUEENSLAND 

The following members of the Everton 
Park High School Radio Club were 
successful in gaining their Elementary 
Radio Certificates 

T. Stephanson Honours 

I. Flemming “ 

K. Rendall 

J. Redfern “ 

J. King “ 

J. Henderson Credit 

G.Saxby “ 


Room Acoustics 

(Continued from page 114.) 

airborne sound through doorways and 
windows, so that simply treating the party 
wall is usually not enough. A measure of 
sound proofing (which fortunately will 
also supply draught proofing and heat 
insulation) may have to be applied to door 
and window surrounds. 

Best, and cheapest, is to reduce the 
noise at source - keep loudspeakers away 
from the party wall and stand them on 
several thicknesses of felt or other sound 
insulating material to cut off the 
transmission path. 

EDITORIAL NOTE: In his original article, 
John Berwick listed a number of British 
companies which were able to supply 
acoustic materials of the type mentioned 
in the text. These addresses would be of 
little use to readers outside the United 
Kingdom. Australian readers will need to 
investigate sources of supply in their own 
areas for materials which would meet John 
Borwick’s suggestions. a 

. iiiiiiiiiimiinuiirniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiKiiiiiiiiiiiiiiiiiiiii 

Record Quality • -from p.115 

transmission is, however, frequency 
modulated and may be capable of farther 
development - perhaps even to a point of 
reinforcing the coming colour TV service 
with compatible stereophonic sound. But 
all this is in the future and, for the 
present, it can safely be said that the LP 
gramophone record is the best, cheapest, 
and most reliable source of high quality 
music that we have. It could be challenged 
at some time in the future, possibly - and 
most probably - by improved cassette 
tapes. 

Although the standards of most LP 
records are high, it must be admitted that 
individual record companies still have their 
own ideas as to what constitutes a good 
microphone balance, studio acoustics, and 
so forth, and this inevitably leads to 
people saying such and such a make is 
better than others. It just depends on the 
kind of sound which one likes to hear, a 


R. Nissen “ 

A. Smart “ 

L. Duncan Pass 

A. Lyanage “ 

H. Wooderson “ 

Each boy was presented with an 
incentive prize of a computer board which 
contained four transistors and various 
other components. 

Twenty-five members of the Church of 
England School Radio Club have 
registered with the Youth Radio Scheme. 
The Elementary Radio Certificate is their 
first objective under the guidance of the 
club leader, Mr J. Barret. 

The club is anxious to obtain a 
communications receiver. Anyone who 
can help should contact: 

President, Amateur Radio Club, 
Church of England Grammar School, 
Oakland Parade, East Brisbane, Old 4169. 

The Sunshine Radio Club at Nambour 
has 20 members registered. The class 
manager reports that all are awaiting the 
results of the Elementary Radio 
Certificate examination. 

For details of the YRCS in 
Queensland, write to: YRCS Supervisor, 
Mr R. Everingham, 30 Hunter Street, 
Everton Park, Brisbane, Qld 4053. B 

j 

(TTiiimiminiinniTniTrTiiiTinnmnniTinTinTiniiiiiTiiniuiTTTirniniiimiiiinniii! 

CANCER THEORY 

(Continued from page 23.) 

malignancy; (2) those changes cause 
decreased surface adhesion and lowered 
electrical voltage levels with attendant 
metastasis and active proliferation; and (3) 
the lowered voltage level then feeds back 
to stabilise and sustain the very metabolic 
pathways which act to produce it. 

If the Cone concepts are generally 
valid, the implications for cancer control 
are significant, for attention is now 
focused on a specific component of the 
cell, the surface complex, and on a 
particular aspect of metabolism - that 
concerned with surface polymer 
production and assembly. 

Cone sees the need for a greatly 
increased understanding of the cell surface 
complex, leading to possible new methods 
of attack on malignancy. He suggested a 
short cut in the complex study of the 
metabolic pathway alterations which 
ultimately lead to surface abnormalities in 
malignant cells. By studying cancer viruses 
which have only four or five genes, it 
should be possible, he said, to determine 
which genes are producing what surface 
abnormalities and even to map the 
associated metabolic changes which take 
place in the course of malignant 
transformation. 

Once the specific surface abnormalities 
are identified, they can then be looked for 
in other forms of cancer, and chemical 
countermeasures to their malfunctive 
properties can be developed. 

In 1969, Cone, 38, reported the 
discovery of intercellular bridges that may 
help in understanding the behaviour of 
certain types of cancer. This previous 
discovery by Cone has been serving as the 
basis for further study by scientists to 
determine if these cell linkages exist in, 
and possibly constitute the basic cause of, 
uncontrolled proliferation in any types of 
human cancer of primary medical 
importance. B 
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NOTES AND ERRATA 


DX-PEDITION TO HEARD ISLAND 


(Continued from page 27) 


attempted to raise it on the alumin¬ 
ium mast we had secured for the 
purpose. It was our intention to 
anchor the mast against a 20-foot high 
A-frame that was already in existence. 
With the normal perverseness of inanimate 
objects, the mast broke in two when a 
third of the way up. Fortunately, there 
was no damage to the antenna. If we 
wanted to use the beam, our only choice 
was to secure it to the A-frame and leave it 
in a fixed position. We did this, and left 
the antenna pointing North. Alas, the 
beam was not as good as the long wire and 
was used very little. 

On day five, during a slack period, I 
decided to lengthen the antenna a bit. The 
view from the top of the pole would have 
been terrific, I am sure, but the whole 
island was covered by a mist and blowing 
rain. The 40-knot wind that was blowing 
at the time distracted me from what view 
there was. Nevertheless Henery and 1 did 
succeed in adding about 300ft of wire. 
The antenna for the last 3 days was an 
inverted vee, 90ft high at the apex, 
running North and South and fed at the 
southern end. 

The island is the habitat for several 
varieties of seals, penguins, and other sea 
birds. The most obnoxious of the animals 
at Heard Island are the huge elephant seals 
that lie about in groups and roar at each 
other all night long. That first night I fully 


expected the radio shack to be invaded by 
one of these monsters, and that would 
have been the end of the DX-pedition and 
me. However, I did find out that the 
elephant seals are harmless, and all bluff, 
even if they do weigh in at 2 tons or so. 

Finally, came the last day, the 17th of 
March. The project had been completed, 
the six PAGEOS men were self sufficient, 
and it was time to return to the ship. 
Again the weather was miserable, but this 
time we had no choice. We signed off the 
air at 0936GMT, packed the gear, took a 
few last minute photos, and loaded up the 
LARC for the return trip. The sea was 
quite as bad as when we landed, but the 
crew had had plenty of practice this past 
week. The loading onto the ship was 
uneventful and all gear was recovered 
intact. 

Over 2800 QSO’s were made with the 
following equipment. Heathkit SB-3Q1 
receiver, Swan 350 transceiver on CW and 
Swan 350C transceiver on SSB, a Collins 
antenna coupler, and a home brew SWR 
bridge. On SSB there were 2000 QSO’s 
and 800 CW. We found the fastest we 
could operate on SSB was one QSO per 
minute and on CW two QSO’s per minute. 
While the pile-ups were tremendous, 
almost all amateurs did as we asked and 
thus helped speed up the operations. 
Henery and I extend our thanks to the 
many thousands of courteous radio 
amateurs throughout the world who made 
this DX-pedition a ssuccess. Q 


STROBOSCOPE (September 1970): 
Several readers have requested information 
from us regarding the source of the flash 
tube and trigger transformer used in this 
project. While they may be available from 
other sources , we know that they are 
available from the following: ZFT3A tube 
from Plessey Components Division, PO 
Box 2, Villawooa, NSW, 2163. The 
MFT1210 tube and 4-6KV trigger 
transformer is available from Circuit 
Components A/asia Pty Ltd, PO Box 70 
Bexley, NSW, 2207. 

AUTODRUM (May 1970): The jac 
socket for the footswitch is show 
incorrectly on the circuit diagram. 1 
should be wired as shown below. 



SOLID STATE FREMODYNE (Maj 
1970), Formula in figure 6, p. 61, 
correct. The formula in the text on th 
same page has one zero too many. 



Six reasons why 
we should charge more for 
the Minolta ... 


SRT101 


Exclusive... look through the tota 
control viewfinder, set shutter spec 
aperture, then focus without movii 
the camera from your eye. 


Load a roll of fi 


Also exclusive CLC 
(Contrast Light Control), 
TTL Exposure Meter 
with unmatched accuracy. 


...but 
we wait! 


in seconds 
with easy 
loading system. 


Measure exposure 
through lens with aperture 
■ full open. Image never 
i darkens in the viewfinder. 


Special booklet offer 

Creative Photography by Minolta can be 
yours for only 40 cents (postage paid). 
Enjoy this colourful story of useful 
photographic techniques by writing to 
Photimport Ply. Ltd., 

153 Barkly Street, Brunswick, Victoria. 


Patented double coai 
Rokkor lenses for 
maximum sharpness 
and hi-fi colour. 

Over 30 interchangeable 
supefb Rokkor lenses with 
fast changing precise bayonet 
mount and 100 other accessories. 

Choose a Minolta SR-T101 with one of 
three superior standard Rokkor lenses, 
f 1.7 $229.50, the more versatile fl.4 $2 
or supreme f 1.2 $336.60. 


Minolta 


outclasses all othei 
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MARKET PLACE 

Send your ads for this page on the form overleaf 



BcVo». J 10», f 5 r N J8. r J 4 ?or Vi 

ivm m imtzttiii: 

7, 4 for !2o; ( 60c ««. PojMm types, 
6, $1 2N301, $120 •«. OC28, 29. 

M&rattavj 

and. .fo-lacs. . Extr* discount on Urge 


equipment 
n Di 


et on 
•srd 


_'ii»T, Sony, ' K • n wo od! C#, J/h a r?ed aTe* 
Goodmans, ERA, Shurt, JH, Slleron, 

.. » Jfon •i&nfi: A { i%pSl 


•d direct from Japan, moJet Rpis) ids.00 
I, equivalent $180.00. Phone Mentone. 
93 5906, after 6 pm, for full Information. 


FOR SALE 


FOR SALE 


WANTED 


RCA portable projector 35mm, amplifier, speak¬ 
er, $200. Trattles. Erobin. Queensland. 

FREE postage within Australia until Dec.; PMG 
‘ relay counters .$125 ea„ phone Jack, 


BATTERY portable with VHF/FM band. Send 
details and N |rlce. Henry Smith, Church Street. 


Paterson. 


4-digIt relay counters $1 
|Kig, lift tyjin braided fl< 


lex 95c, key switches 


.* nd sAV'Vo‘r Jahw 
,.,d. Cu vrs^ r ' 


fOc «a. »lrko PDJ soldering Iron h.ndlM ?t“uetloni 

l 0 a C x 5 ?, w far # QirVM h ° S hU " dr * < '' 35% - 


; Communication receiver In exchange 

... -10 Oscilloscope ex-TTI new and AG9 

Signal Generator, also new. Both with in- 
|s. Bias, 38 Carbine Street Kerang, 


Custom ' ElectronIcsT" Box Y 4 IS, 


nd 



PRICE LIST: Television parts, valves, resistors, 
etc. Box 759. Burnle, Tasmania. 

SERVICE manual pr^chrcult . 

WA. 


SERVICE manual or circuit diagrams, communi¬ 
cations receiver R-390A/URR. D. Winston, 56 
Mark V. Gera dton, WA. 


POSITION VACANT 

GOVERNMENT STORES DEPARTMENT: 

Electronic technicians, projector technicians 


turn Vill karvica 47 !* £' m a lartSniM »fl f nd rt ^'P •"<* television technicians required 
JJJTJ 57 * u.ttfrftSfrf 20 d 5 M Electronics, P.O. f 0r positions of sound engineer which will be 
Box 57, Haberfleld, 2045. available in the Radio and Motion Picture 

Branch, Sydney. 


READER SERVICE 


A radar model 212 loin display 10KW ... . . . . . - . . Ing In electronics. Experience in fitting and/ 

® ur.*••• Drl< * r '* l,c * nce 

•fdff Un R,m °' MS.' £F| DtMrtmViit? n *jl4^l* d Gk.uet;t*? 0 Wr««t? n ^SvdneY* 

mead, NSW, Ph Sydney 635 8537. closing 20th November, 1970. Enquiries to 

1 - Mr Kroehnert, Sydney. 67 4771. 


QUEENSLAND readers note. Stereo Supplies are 
agents for Lux, Sound, Rotel. Cambridge, 
Joraen amplifiers.' Celestion, SonTcs, Seac, 
Tesla speakers: Connoisseur turntables; Micro 
Lux, Connoisseur Grace cartridges; Micro. 
Lustre. Grace. Connoisseur tonearms. 100 
Turbot Street. Brisbane. Phon# 21 3623. 

PHOTO-ENGRAVING: “It sounds good but does 

.. - x - -: In - 


Salary: $3,458 range $4,098. depending on 
qualifications, experience and subsequent 
service. 

Duties: Checking and servicing of radio and 
television equipment, sound equipment, tape 
recorders* 18mm and 35mm sound-on-film 
projection equipment and other forms of pro¬ 
jectors. 

Qualifications: Intermediate certificate and 
completion of some recognised technical train¬ 
ing in electronics. Experience In fitting and/ 
or turning an advantage. Driver's licence 
essential. 


oscilloscope 1A56031, .good condition, 
Ju.tjv.rh.uled, $75. J, M. Robertson. 


- _ AUSTRALIAN Tape Recording Society offers 

ked transistors tape library, "The Microphone" Journal, audio 

it free. Comack visuals, round robins, tapespondence. sales. 

:reet, Eastwood, Enquiries, PO Box 130, Hornsby, NSW, 2077. 

Please enclose large, stamped envelope. 

BURGLAR alarms, all fittings, foil tape, etc. 
Send S.A.E. for list. Installation to Insurance 
standards. Phone 848 1386. Post Office Box 
42, Doncaster. Vic.. 3108. 


SEN 

imps, 


DC £P w f r . r«QU]eted volts ELECTRONIC Organs. Do not build yourself 

0-150V 0-2.SA with meters, $375, an organ without first finding out about the 
lydney, 57 5363, jwperb Schober (U.S.A.) Assemble-lt-yourself 


Kits. ’ inquiries to''Schober Organi cAustralia). 
124, Livingstone A,vt, Pymble, N.S.W.. 2073. 
(Mall only, please.) 

7 APB to disc service, Take, advantage of W. 
and G. Records' professional experience, when 
next needing a tape to disc service. W. and G. 


_... C.B. 

>ln, miniature, 


x 


240 and 26.785 MHs, 

__ pair. Post free. Shalley, 

ork Street, Sydney. 


Ferrograph Series 7 stereo recorder, next needing a tape to disc service. W. and G, 

jtely brand new, cost $750.00, sel Record Processing Co., 185 A’Beckett Street. 


ft- is 


outhport, Queensland'. 


RATED circuit bargains . . . Plessey 
1 /A as used In EA. Oct. Issue: 3 x 3 

M S 9 M i 102 V 4 *6.9 si *1W M S°M 5*10 !£,' 

on 1 c,^"pi" d Eox , * £ , h 75 d %ndw,K’ , N 3 S?5; 


REPAIRS to receivers, transmitters, construction, 
testing; TV alignments; Xtal cpnv.. specialised 

J Tectronic equip. Eccieston Electronics, 146a 
:otham Road. Kew, Vic., 60 3777. 


, beam engines are very attractive. Blue- 
castings. Bolton. 72 King Street. 
f, Catalogue, $1.65. 



TE stereo recorder. Top, qual. Plus 
,d SySSVv e . , **2 , 674. ,S 48 B r7 fl 4*0'!* * 


Railways. Call or write for free liters- 

~ is far*■ — “ 


n this fascinating hobby. Ready to run 
“cl-lt-yourself kits. _HO. and N scale. 


Ilan model kits. HO only. Rlvarossl, 
Paco, Trlang-Hornby, etc. P.J.P. Pro- 
s. ^5 Hamilton Street, Gisborne, Vlc- 


EM4005 


power reetlhers min. type -- 

. 20c each or 10 for $1.50. Post 10c 
jer. Burjik Electronics. Box 73, Matra- 


i out, all equipment as new: Lux 1220 
V stereo amp $250.00: Akai MK V 
e stereo tape recorder with 7in reels 
ather case $220.00; National cassette 
r RQ 210-S $85.00; Grado stereo cart 
FTR $10.00 each. Engel, P.g>. Bo) 


Box 

matter 2~150. "Ring Sydney 63d 3363. 


BETTER 

RADIO RECEPTION 

FOR ONLY 

20 Cents 

Published by Eddy stone, a complete 
guide how to get the best results 
from your receiver, contains 24 pages, 
with illustrations/ covers propagation, 
aerials, interference, and othar useful 
data. 

Write now with 20 cent postal note 
to: 

MB Collin, Stf4#t, Molbourno, 
Victoria, 3000 



ATTENTION all short wave 
radio enthusiasts 

NSW FROM SONY 

Versatile 13 band (FM, MW, LW, 
10SW), 2 FETV 164-3 transistors. 
9 diodes, etc. AC/DC and car. This 
sensational receiver has JUST AR¬ 
RIVED. 

ARRIVING SOON SONY 

Sensational 23 band (2FM. MW, 
LW, 19 SW), 3 FETs, 274-18 tran¬ 
sistors, 32 diodes, etc. AC/DC and 
car. 

As only limited supplies are avail¬ 
able, don't hesitate to book now 
for further information and demon¬ 
stration. Contact: 

A. VICTOR 

196 ELIZABETH STREET, 
SYDNEY 2000. 61 2967 

Specialists In HI-FI amplifiers, speakers, 
turntables, Tape Recorders. 


COMMONSENSE ELECTRONICS 
In the EEB 

Send for sample copy 

THE _ AUSTRAL IA N_. ,E EJL y 


P0 ' ta^manIa, 7ws 
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ADVERTISING 

INDEX 


A & R Electronic Equlpt Co Ptv Ltd 

ACE Radio. 178, 179, 

Adccla Products Pty Ltd. 

Akai Australia Pty Ltd.76, 

Allied Capacitors Pty Ltd 


Amalgamated Wireless (A’sia) Ltd 58, 14, 
Amalg'd Wireless Valve Co Pty Ltd . . 


Amateur^ Astronomers Supply Co 


20 . 


Arrow Electronics Pty .. 

Assoc of Public Address Engineers 
Astronics Australasia Pty Ltd 

Atram Pty Ltd. 

Audio Engineers Pty Ltd. 

Audiosound Electronic Services. 

Australian EEB. 

Australian Musical Ind Ptv Ltd . . 

Aust Radio and TV College Pty Ltd, 

Outside Back C 


Bright Star Radio . ■ . 

British institute of Careers 


Challenge Recording Co. 

Circuit Components (A'asia) Pty Ltd 109, 

Classic Radio Service. 

Colstok Electronics. 

Contronic Imports. 

Convoy International Pty Ltd 

R. H. Cunningham Ptv Ltd.157, 


J. A. Davey Pty Ltd . 

Decca. . 

Deitch Bros. 

Digital Electronics.47 

Direct Disposals Trading Co • . . . 


138, 


E D and E (Sales) Pty Ltd . 

EMI (Australia) Ltd. 

Enctl Electronics (Stereo) Ptv Ltd 

19. 87, 91, 119, 137 
L M Ericsson Pty Ltd . . 


Fred A. Falk (Sales) Pty. Ltd 
Richard Foot (Aust) Pty Ltd . . 


108 

6 , “ 


General Accessories Ltd. 

Goldring Eng (A'sia) Pty Ltd 
Goodmans Loudspeakers Ltd 

Simon Gray Pty Ltd. 95, 96, _ 

GRD Instruments Pty Ltd . . Inside Back 
Green Corporation Ltd . . 


Haco Distributing Agencies Pty Ltd 

Inside Front 

Ham Radio Suppliers 
Heating Systems Pty Ltd 

Hewlett-Packard - “* 

Hobipak . 


Aust Pty Ltd 


J. Illot Ltd. 

Imported Components .168 

Instrol Hi-Fi Centre.4, 5, “ 

International Correspondence Schools 
IRH Components Pty Ltd . . 28, 80, 92 


Jacoby, Mitchell and Co Ptg Ltd 


82, 46, 60, 74, 102 
JH Reproducers Co.12 


Kitsets Australa Ptv Ltd 


Lafayette Electronics. 

Lanthur Electronics. 

O.T. Lemprlere and Co Ltd. 

i.eroya Industries Pty Ltd.120 


Macron Electronics Pty Ltd . . 
Magnecord A'sia Pty Ltd . . 
Magnetic Sound Industries 
J. H. Magrath and Co Pty Ltd 
Manufacturers Spec Prod Pty Ltd 
Marconi School of Wireless 

Market Place. 

Mastersound Sales Ptv Ltd - 
Miniwatt Electronics Division . . 
Mullard-Australia Pty Ltd . . 


National Radio Supplies 
Nichols Radio & TV . . 
Noyes Bros Pty Ltd . . 


:v Ltd 


Olims Trading Co Pty Ltd 


Pandora Parts. 

Paton Electrical Pty Ltd 
Philips Electrical Pty Ltd 
Photimport Pty Ltd . . 

Photo Hi-Fi. 

Plessey Ducon Pty Ltd 
“ e-Pa‘ 


12 

53. 161 


Pre-Pak Electronics 


Quad 


Quality Records International Co 


Radio Despatch Service 
Radio House Ptv Ltd 

Radio Mart. 

RCS Radio Pty Ltd 
Recorded Music Salon 


H. Rowe and Co Pty Ltd 
Royston Electronics Pty Ltd 


Sato Parts Co Ltd . 

Peter Shalley Electronics Pty Ltd 

Smith Son* * Rees Ltd. 

Standard Telephones & Cables Pty Ltd 
Stott’s Tech. Correspondence College 
Summit Electronic Systems.5 


Technical Book & Magazine Co Pty Ltd 
Technical Training Int Pty Ltd . . 

Tektronix Australia Pty Ltd. 

Tokyo Shibaura Electric Co Ltd . 

Trio Electronics Inc . . . 

Truscott Electronics. 


Union Carbide Australia Ltd . . 
United Radio Distributors Pty Ltd 
United Trade Sales Pty Ltd 
University Graham Inst Pty Ltd . 


Vealls Electrical & TV Pty Ltd 
A. Victor and Oo. 


R. H. Wagner and Sons Ptv Ltd . . 

Warburton Franki Ltd .55, 5 

Watkin Wynne Pty Ltd 

W C Wedderspoon Pty Ltd. 

Weston Electronics Pty Ltd . . . , 

S E Willis Trading Co. 

Wireless Institute of Australia (NSW) 
Wonder Wool Pty Ltd. 
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THE BEOLAB 5000 SERIES is the most 
advanced high fidelity equipment ever built 
for the home. You have never heard such 
thrilling perfection in music reproduction. 

Bang & Olufsen spent three years develop¬ 
ing this high fidelity audio system. It com¬ 
prises the Beolab 5000 stereo amplifier, the 
Beomaster 5000 FM tuner, two specially 


designed pressure chamber loudspeakers, 
the Beovox 3000 or 5000, and the high fre¬ 
quency sound diffuser, Beovox 2500 Cube. 

Made for those who demand the ultimate 
in audio quality, the Beolab 5000 series 
combines superb efficiency and complete 
facilities with typical B&O compactness 
and elegance. 



BEOLAB 5000 

2X60 watts R.M.S. silicon transistor amplifier. Power avail¬ 
able to reproduce full original volume at all frequencies in 
association with loudspeakers of normal efficiency (1—2 •/•). 
Cursor type controls in place of knobs for slide-rule accu¬ 
racy in setting. Comprehensive variable inputs, duplicated 
phono & Din, and Din outputs. Elegant long low free¬ 
standing cabinet in teak or rosewood finish. 

Frequency response: 20 Hz-20 kHz ± 1.5 dB. 

Distortion: Less than 0,6 # /o at all frequencies from 20 Hz- 
20 kHz. 

Size: 18Va" x3*/«"x97s" 



BEOVOX 5000 PRESSURE-CHAMBER SPEAKER 

The Beovox 5000 loudspeaker satisfies the most critical au¬ 
diophile and fully complements the quality of the Beolab 
system. Seven units are incorporated: one bass, two, mid¬ 
range. and four tweeters. 

Size: 29" xi8Va"Xl2Vz" 

Power Handling Cap.: 30 watts R.M.S., 

60 watts music power. 

Frequency response: 30 Hz-18 kHz. 

Choice of teak or rosewood finish. 

Available in matched pairs only. 



BEOVOX 2500 CUBE 

An ingenious high-frequency sound diffuser with six tweeter 
units set into an elegant cube. Gives complete spatial dis¬ 
tribution of the highest frequencies. 

Size: VU"xVU"xVU"xW high. 

Power Handling cap.: 60 watts music power. 

Frequency response: 2-18 kHz. 

Available in matched pairs only. 


Bang & Olufsen high-quality audio pro¬ 
ducts have added a whole new dimension 
to sound reproduction. Sophisticated de¬ 
velopments in electronics have been cloth¬ 
ed by the world-famous talents of Danish 
industrial artists. The result is audio 
equipment you will proudly give the place 


of honour in your home. 

And from the modern electronic equip¬ 
ment housed in these small, slim and ele¬ 
gant cabinets comes all the brilliant colour 
of true and faithful sound — yours for a 
lifetime of listening pleasure, with the com¬ 
pliments of Bang & Olufsen. 


So/e Australian Agents 


INSTRUMENTS Ply. ltd .. 6 Railway Walk. Cambeiwell. Vic. 3124. Tel. 821286 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 








































Another profitable ARTC career story 



I'VE HEARD 
THAT THE A.RXC. 
COURSE GIVES 
YOU A BETTER 
FUTURE IN 
RADIO ANDTV 


I’M GOING 
FOR THAT 
ARTC 
COURSE 
TODAY BILL. 


WTIRED 
OFDOING 
THESAME 
JOB FOR SO 
LITTLE PAY. 


WELL I’M 
STILL ONLY 
THINKING 
ABOUT IT. 


IT’SGOOC 
DOING 
PRACTICE 
WORK IT- 
YOUR 
. OWN 
lr|WORK- 
IlSHOR 



I’VE FINALLY GOT 
THAT CAR I’VE 
ALWAYS WANTED. 


I REALLY MUST TAKE 
THAT COURSE. A R.T.C. 

MAKE IT EASY FOR 
THAT BETTER PAIDJCB. 


WHAT 


BEAUTY 

HARRY/ 


HARRY 
COMPLETED 
H IB COURSE 
QUICKLY AND 
NOV HAS A 
WELL PAID 
JOB AHEAD 
OF HIM. 



IV T 1 Y 

jKJS 

W/ftl I 1 


Your career can be more 
profitable and interesting 


Get into one of these profitable electronic 
careers in radio and television. 

There is a profitable career for you in the 
many phases of radio, television and electron¬ 
ics including manufacturing, radio servicing, 
television servicing, research, sales broadcast¬ 
ing and television executive, armed forces, 
A.R.T.C. can help you gain one of these much 
sought-after positions. But remember, it is 
only the trained man who succeeds and 


A.R.T.C. can give you the complete training 
which is necessary. 

Train at home 

With A.R.T.C. you can obtain the training 
you need. At the benches and in the lecture 
halls of Australian Radio and TV college or 
in your own home by correspondence . . . you 
can be taught every important aspect of radio, 
television, details of every application of the 


fundamental principles of electronics. The 
urse is intensely practical and individual. 
Make spare-time money 
If you wish you can make your spare 
earn money for you. Many students n 
extra money at spare time work after onl\ 
first few weeks. Think of all those tf 
extra money can bring you, home of 
own, car, time for relaxation, etc. Safeg 
your future . . . mail today. 


Start earning money while you do the course write today for free book 

Australian Radio 
and Television 
College Pty Ltd. 

E. S. & A. BANK BUILDING. 

Cnr. Broadway and City Road, Sydne 
(Opp. Grace Bros.) Phone 211-4244 (3 line 



Printed and published by Sungi 


Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
























































